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1. Correlation between experimental cata- 
tonia and inhibition of phosphorylation. 
L. G. ABoop AND E. B. Staa.* Div. of Psychiatry, 
Univ. of Illinois, Chicago. 

Experimentally induced catatonia. was studied, 
particularly, since its functional and mor- 
phological specificity may make it possible to 
correlate more precisely chemical changes with 
physiological activity. Frontal cortex, basal 
ganglia (including thalamus and caudate nucleus) 
and cerebellum of cats were studied for oxidative 
phosphorylation. The P/O ratios of the control 
samples were in the range of 2.70-2.90 with pyru- 
vate as substrate. After bulbocapnine (BCP) 
(20 mg/kg, i.v.) an inhibition of the P/O ratio was 
observed: 10% in the cortex (statistically not 
significant) , 20% in the cerebellum, 30-40% in the 
basal ganglia. Similar findings were obtained in 
rats. Neurophysiological studies showed that the 
inhibition of spinal reflexes elicited by stimulation 
of the inhibitory areas of the reticular formation, 
of the anterior cerebellum, and of the basal ganglia 
(particularly globus pallidus) was enhanced after 
injection of BCP. Cortically induced movements 
were not inhibited. Decortication still led to an 
inhibition of the patellar reflex with an increase in 
extensor rigidity. The catatonic syndrome can be 
overcome by stimulation of the posterior hypo- 
thalamus and the reticular activating system. 
BCP does not affect peripheral nerve-muscle 
activity, except that it diminishes the spontaneous 
endplate potentials. Since BCP has no anticholin- 
esterase effect in vitro, this might indicate an 
interference with acetylcoholine synthesis. It is 
concluded that BCP affects the inhibitory systems 
of the reticular formation, the basal ganglia, and 
cerebellum, the regions of metabolic inhibition. 
(Supported by ONR and Army.) 


2. Oxidation of d-erythrose to CO, by rat 
tissues. S. ABRAHAM* AND I. L. CHAIKOFF. 
Dept. of Physiology, Univ. of California School of 
Medicine, Berkeley. 

Aside from the demonstration by Breusch 

(Biochem. J. 321: 354, 1951) that liver contains an 

erythrose dehydrogenase, little information is 


available on the utilization of this 4 carbon sugar 
by mammalian tissues. Interest in the metabolism 
of this tetrose was recently stimulated by the 
work of various investigators on the direct oxida- 
tive pathway of glucose metabolism. p-erythrose 
evenly labeled with C'* was synthesized from 
photosynthetically-prepared glucose-C!* which 
was shown to be evenly labeled. The sequence of 
reactions used by Rappoport and Hassid (J. 
Am. Chem. Soc. 73: 5524, 1951) were modified to 
permit the synthesis on a small scale. Glucose 
evenly labeled with C'* (glucose-E-C'*) was 
converted to 4,6-ethylidine-p-glucose and the 
latter compound isolated from paper chromato- 
grams of the reaction mixture. Reaction of the 
substituted glucose with sodium metaperiodate 
yielded 2,4-ethylidine-p-erythrose, which was 
obtained in pure form from paper chromatograms. 
The ethylidine blocking group was then removed 
by sulfuric acid hydrolysis, and the free p-ery- 
throse (p-erythrose-E-C!*) was isolated from 
paper chromatograms. The chromatography was 
performed with the n-butanol:acetic acid: water 
solvent. 250 mg of slices of various tissues were 
incubated in a Krebs-Henseleit bicarbonate 
buffer with either 0.5 um of p-erythrose-E-C'4 or 
p-glucose-E-C!*. The results of typical experi- 
ments, expressed as percentages of the C'‘ re- 
covered as COs, were as follows: liver, erythrose 
2.9-3.4 and glucose 2.9-3.0; diaphragm, erythrose 
1.2-1.5 and glucose 7.1; brain, erythrose 0.8 and 
glucose 55.6-57.4; kidney, erythrose 6.5-7.2 and 
glucose 48.9-49.7; and lactating mammary gland, 
erythrose 1.0-1.1 and glucose 43.2-46.4. For rat 
liver, the C'Oz recoveries from the C'!4-labeled 
tetrose and hexose were about equal. The fact, 
however, that liver slices synthesize glucose, 
suggests that p-erythrose is oxidized by this tissue 
to a smaller extent than glucose. Two dimensional 
chromatograms prepared from the medium after 
incubation revealed that about 30% of the utilized 
p-erythrose was incorporated into glucose by 
liver. 


3. Effect of external calcium and magnesium 
depletion on crustacean single nerve fibers. 
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Wi.u1aM J. ADELMAN, JR. (introduced by H. A. 

Buair). Dept. of Physiology, Univ. of Rochester 

School of Medicine and Dentistry, Rochester, N.Y. 

When isolated lobster motor axons were exposed 
to calcium-free solutions the rheobase was reduced 
for the first 5 min. of exposure as follows: fast 
closers 40-50%, slow closers 80%, and openers 
100% (spontaneously active). As exposure con- 
tinued spontaneous activity ceased if it was 
present, and there was a gradual rise in the 
rheobase of all fibers, accompanied by an inability 
to fire repetitive responses to constant current 
stimulation. This secondary state was more highly 
damped than normal and was marked by shortened 
time constants of accommodation and by short 
duration high amplitude local responses at the 
cathode. Responses to a test shock superimposed 
on a sub-threshold cathodal constant current 
(Erlanger and Blair, 1931) also indicated a highly 
damped condition. When both calcium and 
magnesium were removed simultaneously from the 
solution bathing the fibers, an even greater re- 
duction in the rheobase of fast and slow closers 
was obtained than in only calcium-free solution. 
Many fibers of both types became spontaneously 
active. Following the first few minutes of calcium 
and magnesium depletion a rapid rise in rheobase 
followed with many of the 3 types of fibers block- 
ing within 20 min. Again, during the secondary 
state the fibers seemed to be in a highly damped 
state. All of the above experiments were quite 
reversible when the fibers were returned to normal 
solution. 


4. Postnatal development of diuresis in re- 
sponse to hypoxia. E. F. ApoupH ANp P. A. 
Hoy.* Univ. of Rochester School of Medicine and 
Dentistry, Rochester, N. Y. 

Ontogeny of water excretion as a regulatory 
function was studied from birth. Infant rats were 
provided with bladder fistulas by insertion of a 
short length of polyethylene tubing extending 
from the interior of the bladder through the pelvic 
wall. When urine flow was to be measured, a 
straight calibrated glass tube was exserted on the 
plastic tubing and travel of the urinary meniscus 
was noted each 2 cr 3 min. while the infants were 
in an incubator. Exposure to low oxygen pres- 
sures (pO: 42-45 mm Hg) induced within 2 min. 
anuria or marked oliguria, followed after 15-30 
min. by diuresis. The diuresis often persisted for 
30-60 min. after room air again surrounded the 
animal. At 2 days of age the diuresis was smaller 
than at 5 days of age and the urinary chloride 
dilution was less. Hence this response, like some 
other urinary diureses and clearances, developed 
postnatally. In adults an injection of epinephrine 
may induce a diuresis similar to the diuresis of 
hypoxia; but no diuresis was found in infant rats 
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of 2-9 days given 30 ug % epinephrine, subcu- 
taneously unless water also was administered. 
The postnatal development of hypoxic diuresis 
appeared to parallel that previously found for 
water diuresis and may share common factors. 


5. Cardiac metabolism in relation to alter- 
ations in the work of the heart. A. ALELLA,* 
F. L. Witurams,* C. BoLENE-WILLIAMS* AND 
L. N. Katz. Cardiovascular Dept., Med. Research 
Inst., Michael Reese Hosp., Chicago, Ill. 
Total coronary flow was measured in the an- 

esthetized, open-chested dog heart by the method 
developed in this department. Measurements were 
made of mean aortic and pulmonary arterial pres- 
sures, venous return, oxygen and CO: exchange, 
and glucose and lactic acid consumption. Two 
statistical methods, variance analysis and mul- 
tiple correlation, were used in analyzing the 
results. Aortic blood pressure data were divided 
into 3 groups, with means of 80, 100 and 120 mm 
Hg, and venous returns were also so divided, with 
means of 800, 1200 and 1500 cc/min. A correlation 
between coronary flow and blood pressure was 
found but not between the former and venous 
return. No close correlation could be shown be- 
tween cardiac work and coronary flow. However, 
there was a close correlation between coronary 
flow and the consumption of oxygen as well as 
between coronary flow and CO: production. The 
R.Q. could not be correlated with the change of 
pressure, venous return or cardiac work. The line 
of mean R.Q. values at different values of work is 
parallel to the abscissa along which work was 
plotted. The classical observations that the heart 
is able to take up glucose and lactic acid were 
confirmed but no close correlation could be shown 
between changes in work and the consumption of 
glucose and lactic acid. 


6. Reflex alterations in venomotor tone pro- 
duced by changes in arterial and venous 
pressures. Ropert S. ALEXANDER. Dept. of 
Physiology, Med. College of Georgia, Augusta. 
Venomotor tone has been measured in inner- 

vated intestinal loops of anesthetized dogs by the 

distensibility method. When arterial pressure 
was lowered by a step-wise hemorrhage, marked 
venous constriction was observed as arterial 
pressure fell from normal values down to the level 
of 50 mm Hg. In a second series of experiments, 
pressure in the inferior vena caval system was 
elevated by either placing an adjustable clamp 
around, or passing a balloon into, the thoracic 
inferior vena cava. Venous drainage from the test 
loop of intestine was led back by way of the 
jugular vein so as to by pass the region of elevated 
venous pressure. Arterial pressure was held rela- 
tively constant in these latter experiments by 
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connecting a compensating reservoir of blood to 
the femoral artery. The results demonstrate a 
noderate but consistent reflex venous dilation 
associated with the elevation of pressure in the 
inferior caval system. These venomotor reflexes 
appear capable of making a significant contribu- 
t:on to the maintainnance of circulatory homeo- 
siasis. (Supported by grants from the Natl. Heart 
Inst., PHS, and from the Life Insurance Medical 
Research Fund.) 


7. Determination of carbon monoxide in 
blood and air. T. H. ALLEN Aanp W. S. Root. 
Dept. of Physiology, Columbia Univ., College of 
Physicians and Surgeons, New York City. 

The merits of the colorimetric method of 
Christman and Randall and of the iodometric 
titration of Wennesland have been so combined 
that with little effort an accurate determination of 
carbon monoxide is obtained. Repeated tests show 
that recovery is consistently close to 98.0%. 
Hence, it is possible from blood and gas analyses 
to state the volume of blood known to be contained 
in a liter bottle into which 1.00 ml of CO has been 
introduced. In experiments with rats in a small 
chamber, the uptake of CO and the increase in 
blood level show that CO has a volume distribu- 
tion of approximately 80 mi/kg. Blood. 0.200 ml of 
blood is transferred into 1 ml of a solution of 
potassium ferricyanide (1%) and saponin (2%) 
contained in a 25 ml flask. Ground glass joints 
connect this flask to a second flask containing 1.00 
ml of 0.100 mg/ml palladium chloride solution. 
These are rolled by a clock motor for 3 hr. The 
palladium chloride is separated from reduced 
palladium by filtration through fritted glass and is 
determined photometrically at 490 my as palladous 
iodide after the addition of 2 ml of 15% potassium 
iodide (final volume 10 ml). Gas. Palladium 
chloride solution is placed in a 40 ml cylinder 
which is evacuated through a stopcock to a 
measured pressure. Two hours after introducing a 
sample the palladium chloride is determined as 
described above. | 


8. Effect of changes in ionic environment on 
electrical characteristics of electroplax. 
Mario ALTAMIRANO (introduced by Davip 
NACHMANSOHN). Dept. of Neurology, College of 
Physicians and Surgeons, Columbia Univ., New 
York City. 

A single layer of electroplax of Electrophorus 
clectricus is transfixed with two silver wires 
‘hrough which it is stimulated either submerged 
in solution or suspended in air. When excited in 
the latter condition, the whole innervated mem- 
»rane discharges simultaneously and there is no 
current flow along it at any place. Stationary 
action potentials are recorded by one or two pairs 
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of electrodes in conditions similar to those de- 
scribed by Marmont (J. Cell. Comp. Physiol. 
34: 351, 1949) for squid axons. The average resting 
potential is 81 mv; the action potential about 150 
mv. These values, significantly higher than pre- 
viously repcrted, are probably due to more suit- 
able electrodes and markedly improved dissec- 
tion. The average resistance of the membrane at 
rest has been found to be 6.5 Ohm/cm?. When 
sodium is replaced in the saline solution by dex- 
trose, the spike diminishes in magnitude and 
eventually disappears; also the resting potential 
and the excitability of the preparation decrease 
markedly. The resistance of the membrane in- 
creases 3-4 times. No changes of the resting or 
action potential, excitability or membrane re- 
sistance are observed when succinate replaces 
chloride. Increased concentration of K causes a 
rapid and reversible depolarization; simultane- 
ously the spike decreases and eventually dis- 
appears. The membrane resistance at rest is 
reduced to about half its normal value. Important 
changes of this resistance may still be produced by 
long stimulation. The depolarization caused by K 
is not prevented by procaine, eserine or curare. 


9. Acquired resistance to effects of growth 
hormone in hypophysectomized dogs. N. 
ALTSZULER,* M. H. Apams* ann R. C. DE 
Bono. Depts. of Pharmacology and Microbiology, 
New York Univ. College of Medicine, New York 
City. 

Continued administration of growth hormone 
(beef; 0.3-1.0 mg/kg/day) to hypophysectomized 
dogs produced the following effects: abolished the 
insulin hypersensitivity, produced a diabetic 
glucose tolerance, increased certain renal func- 
tions (glomerular filtration rate, renal plasma 
flow), and caused severe toxic manifestations. 
After several weeks, while the animals were still 
on growth hormone regimen, the aforementioned 
effects progressively diminished and eventually 
disappeared. A second regimen of beef growth 
hormone produced only minimal effects in these 
animals. When, however, a growth hormone 
preparation obtained from a different species 
(porcine) was administered at this time marked 
effects were observed. The gradual development 
of resistance to growth hormone and its specificity 
for the species contributing the hormone sug- 
gested that the observed phenomenon might be 
immunological in nature. However, no precipitins 
could be detected in the sera of these growth 
hormone resistant dogs. Furthermore, anaphylac- 
tie shock could not be produced with growth 
hormone in guinea pigs which had been injected 
24 hr. previously with sera of the growth hormone 
resistant dogs. In another series of experiments, 
beef growth hormone (1 mg/kg) dissolved in sera 
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(10 cc) obtained from the growth hormone re- 
sistant dogs was administered daily for 5 days to 
hypophysectomized dogs hitherto untreated with 
growth hormone. The results obtained were neg- 
ative inasmuch as the sera of the resistant animals 
did not prevent the development of the growth 
hormone effects. Thus, attempts to demonstrate 
the presence of antibodies or antihormones in the 
resistant animals have thus far mr*ved unsuccess- 
ful. 


10. Effects of cortisone or hydrocortisone on 
carbohydrate metabolism of hypophysec- 
tomized dogs. N. AutszuLeR,* R. C. DE 
Bopo anp S. P. Kiana.* Dept. of Pharma- 
cology, New York Univ. College of Medicine, 
New York City. 

Hypophysectomized dogs manifest various 
abnormalities in their carbohydrate metabolism: 
a low postabsorptive blood sugar level, a hyper- 
sensitivity to insulin and a marked hypoglycemia 
following the intravenous infusion of glucose 
(secondary hypoglycemia). In about 50% of the 
hypophysectomized animals, the fall of blood 
sugar from the peak value obtained at the end of 
the intravenous glucose infusion, i.e. the glucose 
disposal, was as rapid as in the normal animals, 
whilc in the remainder, the fall in blood sugar was 
very slow, but eventually a secondary hypogly- 
cemia appeared. Administration of cortisone or 
hydrocortisone, in doses which restored to normal 
the disturbed carbohydrate metabolism of adren- 
alectomized dogs (0.8-1.2 mg/kg/day), produced 
the following effects in hypophysectomized dogs: 
a) elevated the postabsorptive blood sugar level, 
t) ameliorated the insulin hypersensitivity, c) 
diminished or abolished the secondary hypogly- 
cemia of the intravenous glucose tolerance test, 
and d) accelerated the fall of blood sugar in the 
glucose tolerance test if it had fallen slowly in the 
untreated state, but did not affect the blood sugar 
fall if it had been rapid in the untreated state. 
The effects of the steroids listed above under 
(a), (b), (c) may be attributed to their role in 
promoting gluconeogenesis and inhibiting the 
peripheral utilization of glucose. However, these 
actions would not explain the effect described 
under (d). Thus, it is suggested that cortisone and 
hydrocortisone exert still another action, namely 
that they accelerate the disposal of sugar following 
an intravenous glucose load in hypophysectomized 
animals; its significance will be discussed. 


1l. Accurate timing of neuronal discharge 
with an electronic digital computer. VAHi 
E. AMASSIAN AND Epmunp H. Branp.* Dept. of 
Physiology and Biophysics, Univ. of Washington 
School of Medicine, Seattle. 

The initial discharge latency and up to 3 inter- 
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spike intervals of the repetitive response of a 
single cortical, reticular or cuneate neuron is 
measured by 16 digital decade counters arranged 
in rows of 4. Each row counts up to 9999 pulses 
from a crystal-controlled 100-ke oscillator cor- 
responding to an interval of 99.99 msec. ~The 
stimulus to the animal gates the oscillator output 
into the first row of counters. When the neuron 
discharges, the amplified action potential causes 
switching of the oscillator output from row 1 to 
row 2, etc. Counter readings in a row remain 
fixed after switching to the next row has occurred, 
until reset by the experimenter. If a response fails 
to occur before an interval of 99.99 msec., the next 
oscillator pulse brings the appropriate row to 
0000 and switching ceases. The maximum error in 
the computer is 2 oscillator pulses (20 ysec.). 
Slight variation in spike rise time, e.g. during 
high-frequency repetition, increases the error 
which is, however, only a fraction of the error 
inherent in measurement from a cathode ray trace 
of the required sweep duration. Intervals up to 
999.9 msec. can be measured by using a sub- 
multiple of the oscillator frequency, with a 
corresponding reduction of precision. An ad- 
ditional row of 4 counters adds the number of 
neuronal discharges occurring during an arbitrary 
time lapse and proved valuable in studying tonic 
reticular activity. (Aided by grant B396 from the 
Natl. Inst. of Neurological Diseases and Blind- 
ness, PHS.) 


12. Quantitative brei fractionation. NoRMAN 
G. ANDERSON AND Mary Lioyp ANDERSON.* 
Oak Ridge Natl. Lab., Oak Ridge, Tenn. 

The techniques of high-resolution, differential 
centrifugation have been applied to the study of 
the distribution of protein, nucleic acids and 
acid-soluble nucleotides in liver breis. Excellent 
reproducibility is obtained and all fractions are 
recovered quantitatively. Data on the sedimenta- 
tion rates of nuclei, mitochondria and microsomes 
in sucrose solutions of different density and 
viscosity are presented. Further modifications of 
centrifuge equipment which allow the entire 
centrifuging schedule to be accurately quanti- 
tated and controlled are discussed. These include 
a printing chronograph adapted to record acceler- 
ation- and decleration-curve data. A method for 
producing reproducible accelerations and deceler- 
ations is discussed. A new gradient engine has 
been built which gives smoother gradients than 
either of the 2 previous designs. The general 
method may be modified for the isolation of nuclei 
by the use of a short, steep gradient and thicker 
brei layers. The relation of the techniques de- 
scribed to isopycnic gradient centrifugation will 
be discussed. 
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13. Behavior of spleen in the: goat and its 
relation to hematocrit and erythrocyte 
volume determinations. RuserT 8S. ANDER- 
SON AND Earu B. Rogers.* Biophysics Div., 
Chemical Corp. Med. Labs., Army Chemical 
Ctr., Md. 

Hematocrit determinations on goats may be a 
very misleading index to the erythrocyte compo- 
sition of the blood. In addition to the systematic 
overestimation of erythrocytes given by the 
hematocrit due to incomplete packing of cells 
under the centrifugal forces usually used, there is 
a systematic underestimation of varying extent 
depending upon the state of the animal when the 
blood is drawn. The latter observation is ap- 
parently related to the previously known increase 
in hematocrit produced in some species by in- 
jections of adrenaline, which in the goat may be 
from 0 to as much as 40% of the maximum value or 
even more. In 11 dairy type females, it averaged 
25% of the maximum value. The increase reaches 
a maximum in 1-3 min. On the basis of findings 
with Cr*! labeled cells and experiments in a 
splenectomized animal, the increase appears to be 
due largely to discharge of cells from the spleen 
in agreement with some authors working with 
dogs. On such an interpretation the fraction of the 
total circulating cells within the spleen when the 
control sample was taken, would approach the per- 
centages given. The determination of erythrocyte 
volumes may be seriously interfered with in some 
animals by the slow mixing of labeled erythro- 
cytes. This is contrary to general experience in the 
normal dog and in normal man. 


14. Skeletal muscle metabolism in man. 
Inadequacy of carbohydrate oxidation to 
account for resting oxygen consumption. 
REvBIN ANDRES,* GORDON CaDER* AND KEN- 
NETH L. ZIERLER. Depts. of Environmental 
Medicine and Medicine, Johns Hopkins Univ. 
and Hosp., Baltimore, Md. 

A dominant concept concerning skeletal muscle 
is that it depends for its energy upon carbohydrate 
consumption. This concept has been tested and 
found wanting by the following experiment. In 10 
human subjects in the basal state, blood flow to 
the forearm (hand occluded) and arterial-venous 
concentration differences (brachial artery-deep 
antecubital vein) were measured. Glucose oxidized 
(total glucose uptake minus glucose uptake ac- 
counted for by lactate production) accounted for 
only a minor fraction of forearm oxygen con- 
sumption at rest (mean, 25%; median, 16%). 
Estimates of forearm glycogen stored following 
oral glucose loading suggest that these stored are 
inadequate to account for much of the oxygen 
unaccounted for by uptake of arterial glucose. 
It is concluded that oxygen consumption in hu- 
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man skeletal muscle at rest serves chiefly the me- 
tabolism of non-carbohydrate substrates. (Sup- 
ported by Office of Naval Research, Natl. Insts. 


of Health, PHS, and Muscular Dystrophy 
Associations of America.) 


15. Contribution of certain solutes to the 
osmotic activity of hypertonic tissue 
homogenates. JOHANNES W. APPELBOOM, 
Wiiiam A. Bropsky, WARREN H. DENNIS AND 
WarkreEN S. Reum (introduced by SHEPPARD M. 
WALKER). Depts. of Pediatrics and Physiology, 
Univ. of Louisville School of Medicine, Louis- 
ville, Ky. 

Tissues from anesthetized dogs were quickly 
immersed in liquid nitrogen and crushed in a 
Carver press. Determinations on resulting homo- 
genates done within 5 min. and also after 4 hr. 
following pressing included freezing point de- 
pression, glucose, and other solutes. Osmotic 
activity of liver and kidney homogenates, in- 
itially 330-400mOsm/1, (plasma, 295), increased by 
100-300mOsm/l after standing. For liver, three 
experiments showed that concentrations of total 
reducing substance expressed as glucose. were 
19.4, 38.0, and 12.8mOsm/kg of liver. In one 
experiment the level of fermentable reducing 
substance of.liver was 5.4mOsm/kg, (total re- 
ducing substance, 12.8), while that of serum was 
4.6mOsm/1. After 4 hr. at room temperature, 
glucose concentration of the liver homogenate in- 
creased to 88mOsm/kg, (total reducing sub- 
stance, 134), while osmotic activity increased from 
357 to 647mOsm/1. In a kidney homogenate, the 
level of fermentable reducing substance was 0.94, 
(total reducing substance, 8.3). Concomitant 
osmotic activity of this kidney increased from 413 
to 501mOsm/l. These data indicate that glucose 
accounts for only part of the increase in osmolarity 
of tissues. They may have implications with re- 
spect to liver hexokinase activity, and to the 
mechanism of movement of glucose into and out of 
liver cells. 


16. Acid-base changes induced by Diamox in 
pregnancy. N. S. Assaui, A. Monk, B. P. 
SincH AND R. UL.ricu. (introduced by JoHN 
Freup). Univ. of California at Los Angeles. 
School of Medicine, Los Angeles. 

Chronic and acute experiments were carried out 
on 5 normal pregnant and 8 toxemic women. The 
chronic studies were performed with 3 days con- 
trol, 4 to 5 days Diamox treatment (10-20 mg/kg) 
and 3 to 4 days recovery periods. The acute effects 
were determined on hourly collections after 
standard doses of 500 mg of the drug. Chronic 
administration of Diamox decreased blood px 
and CO: significantly, raised plasma Cl and 
changed plasma Na and K inconsistently. It de- 
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pressed the excretion of HN, and titratable 
acidity and raised the pu of the urine. The ex- 
cretion of Cl usually decreased, but that of Na and 
K increased markedly only for the first 2 days of 
Diamox administration. All of these changes be- 
came less evident after the 2nd day regardless of 
the dose and the length of treatment. During the 
recovery period significant Na and K retention 
occurred. The increased excretion of cations 
carried with it significant quantity of water since 
the patient’s weight decreased and the urine flow 
and hematocrit increased. These changes reverted 
to pretreatment values during the recovery period. 
The acute effects of Diamox were qualitatively 
similar to the chronic ones and showed that acid- 
base changes became manifest 1-2 hr. after the 
ingestion of the drug. In both chronic and acute 
experiments Diamox induced significantly less Na 
excretion in the toxemic than in the normally 
pregnant subjects. (Supported by a PHS grant.) 


17. An investigation of local circulatory con- 
ditions of the cerebral white matter. G. 
AusTIN, R. Gorson,* J. LiInpER,* R. CHAMBER- 
LAIN,* AND F. Grant.* Dept. of Neurosurgery 
and Dept. of Radiology, Hosp. of the Univ. of 
Pennsylvania, Philadelphia. 

The cerebral white matter has generally been 
found to be the most affected by cerebral swelling 
and edema. Under normal and pathologic con- 
ditions different investigators have shown that the 
clearance rate of tracer amounts of Na*‘ injected 
into a tissue (muscle, skin, heart) is a measure of 
local blood flow. Using this test in patients of 
limited life expectancy due to advanced brain 
malignancy we have attempted to correlate local 
and generalized circulatory conditions with 
clearance of Na*‘ injected into the white matter. 
Tracer doses (50-100 uc) of Na?‘ in isotonic Na**Cl 
were injected in 0.5-1.0 cc amounts. Clearance was 
measured by counting over the site of injection 
with a scintillation counter. In addition, venous 
blood samples and CSF samples were taken at 2- 
min. intervals. Blood was obtained usually from 
the internal juglar vein, and CSF from the lateral 
ventricle or the lumbar subarachnoid space. Con- 
trols were obtained by injecting similar amounts 
into the white matter of patients undergoing 
procaine lobotomy for relief of pain due to malig- 
nancy. Results show that, in edematous brains 
and in patients who had undergone total hemi- 
spherectomy, Na?! clearance was increased 2} to 
4 times the control value (T$ = 69-71 min.). There 
was usually an initial more rapid appearance in 
the ventricular fluid than in the blood suggesting 
the importance of local CSF channels of clearance 
as well as actual blood flow. Results will be dis- 
cussed with reference to the local and generalized 
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factors of CSF and blood circulation governing 
the movement of sodium in brain tissue. 


18. Relation of citric acid cycle intermediates 
to the in vitro metabolism of corticoster- 
oids in ascorbic acid deficiency. HABEEB 
Baccuus AND JuLIA M. Lampxkin.* Dept. of 
Physiology, The George Washington Univ., School 
of Medicine, Washington, D.C. 

Sixty milligram slices of liver tissues obtained 
from guinea pigs on a scorbutigenic fare, and from 
pair-fed and normal controls, were incubated with 
200 wg cortisone in phosphate-saline buffer (px 
7.4) at 37.5°C for 3 hr. The Porter-Silber test for 
the 17-OH,20,21-ketol side chain was conducted 
on aliquots of the extracts, and the amount of this 
structure metabolized was measured. Normal, 
and control, preparations metabolized 52 ug/3 hr. 
Liver slices of animals on the scorbutigenic diet 
for 5 through 24 days metabolized significantly 
greater amounts of this structure (77-80 ug on 
days 5, 10, 15 and 24). By days 30 to 36 when the 
animals were moribund, the metabolism of the 
17-OH, 20,21-ketol side chain was significantly less 
than normal. Addition of pyruvate, citrate, 
oxalacetate, or a-ketoglutarate in 0.03 m amounts 
to the incubation preparations of scorbutic liver 
tissues prevented the increased metabolism seen in 
the absence of these factors. These intermediates 
failed to alter the metabolism of the structure by 
liver tissues from normal and control animals. 
Addition of fumarate, succinate or malate to 
preparations of liver slices from scorbutie animals 
failed to correct the increased metabolism of the 
side chain. An increased metabolism by normal 
and control slices was observed in the presence of 
fumarate, malate or succinate. These data suggest 
that alterations in steroid metabolism in ascorbic 
acid deficiency may be related to errors in the 
citric acid cycle. (Aided by a grant (NR 115-324) 
from the Office of Naval Research.) 


19. Metabolic action of aureomycin on liver; 
inhibition of anaerobic release of ferritin 
(VDM). Sitvio Barz, 8. G. Srixantia,* Iris 
ForBEs* AND EpHrAIM Suorr. Dept. of Medicine, 
Cornell Univ. Med. College and the New York 
Hosp., New York City. 

Aureomycin, neomycin and terramycin were 
shown by Fine and co-workers to reduce mortality 
of dogs from standardized hemorrhagic procedure; 
and to provide better protection when admin- 
istered via the portal than by a systemic vein. 
We have found an 18% greater survival after 
rotation in Noble-Collip drum in rats receiving 
aureomycin orally than in untreated controls. 
This modest protection was obtained only when, 
in addition to aureomycin for 3-4 days, a priming 
dose was given 2 hr. prior to drumming. Similar 
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protection was observed in rats receiving aureo- 
myein daily for 3-4 weeks, although aureomycin 
sensitive flora were shown by Gyorgy et al. to 
return to intestinal tract after 3 wk., having be- 
come resistant to this drug. Our studies have also 
disclosed a metabolic action of aureomycin on the 
liver. Normal liver slices, on in vitro incubation, 
release VDM (vasoactive ferritin) into the medium 
after 60-90 min. of anoxia. Liver slices from rats a) 
given aureomycin orally or b) injected with 
minimal amounts (2 mg/100 gm body weight) via 
the portal vein, did not release vasoactive ferritin 
into the incubation medium after 90 and 120 min. 
of anoxia. These experiments strongly suggest 
that in addition to its antibiotic action, aureo- 
mycin acts at the cellular enzymatic level in the 
liver; and they may aid in interpretation of 
mechanism of protection afforded by this anti- 
biotic against shock. 


20. Glucose pool size in normal and diabetic 
rats. NoME BakerR,* REGINALD A. SHIPLEY, 
GENEVIEVE InceFy,* RicHARD CLARK* AND 
Sevpy M. Skinner.* Radioisotope Unit, VA 
Hosp., and Case Inst. of Technology, Cleveland, 
Ohio. 

The volume of distribution of glucose in the 
intact rat, dog and human have been estimated 
in this and other laboratories following a single 
intravenous injection of uniformly labeled C!4- 
glucose. Values so obtained in some reported 
experiments in rats and dogs are far in excess of 
the range expected if it is assumed that glucose 
is distributed in extracellular fluid. Results in 
human subjects are not discordant. In a calcula- 
tion of rate of glucose replacement, an error in the 
value for pool size introduces a serious error in 
the estimate of rate of turnover. By employing a 
two-compartment model representing plasma and 
extraplasma pools of glucose, an equation was 
obtained having the general solution x2 = yoe! + 
zoe*2', where k, and ke are slopes and yo and Zo 
are intercepts of a semilogarithmic plot of plasma 
glucose specific activity (x) versus time. If the 
rate of excretion of glucose is measured and if the 
size of the plasma glucose pool is known, it is 
possible to estimate the rate of utilization of 
glucose, the size of the extraplasma glucose pool, 
and the rate of exchange of glucose between the 
plasma and extraplasma compartments. In this 
manner it has been found that values for the 
size of the glucose pool in normal and alloxan 
diabetic rats do not greatly differ from those 
which would be anticipated if glucose were dis- 
tributed in a space equivalent to the extracellular 
volume 


21. Disassociation of sympathetic vascular 
tonus and permeability in the capillary 
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blood vessels. THEopoRE A. BALOuRDAS (in- 

troduced by Harry A. CuHariprer). New York 

Univ., New York City. 

A controversial question has been the problem 
of capillary sympathetic tonus and permeability 
of capillary walls. Since Krogh, investigators have 
expressed opposite concepts according to their 
experimental findings and interpretations. Studies 
were made on the physiopathology of the capillary 
circulation of the rat mesoappendix under various 
pathological conditions (subnutritional stress, 
whole body irradiation, electrolytic imbalance, 
etc.). The mesoappendix biosasay technique as 
described by Chambers and Zweifach (Am. J. 
Anat. 75: 173, 1944) was used, and the epinephrine 
vasoconstrictor test and the permeability test 
were tried. There were observed: a) increased 
threshold sensitivity of epinephrine; 6) increased 
permeability of the capillary walls; and c) ap- 
pearance of stasis, petechial hemorrhages, slowing 
of blood flow, abnormal dilatation and vasomotion 
—phenomena all indicating structural and fune- 
tional damage in the blood capillary walls (Ba- 
LourDAS. Bull. N. Y. Acad. Med. 27: 386, 1951). 
In experimental animals under subnutrition and 
starvation showing the aforementioned effects, 
the administration of cortisone and ACTH had a 
beneficial effect upon capillary permeability and 
epinephrine sensitivity (striking reduction of 
capillary leakage, lowering of epinephrine sensi- 
tivity) with general betterment of the capillary 
blood flow (BALOURDAS AN) CHAMBERS. Federation 
Proc. 11:8, 1952). Further investigations in starved 
rats, in rats subjected to high doses of whole body 
irradiation, etc. and treated with cortisone and 
ACTH showed evidently favorable, slight or no 
effect on capillary permeability; in other experi- 
ments, an influence upon the increased epinephrine 
sensitivity. These findings indicate the different 
effects of corticosteroids on capillary tonus and 
permeability, it being known that permeability 
depends on the state of the endothelium and the 
muscular components of the capillaries as regu- 
lated by sympathetic vascular tonus. The disas- 
sociation of the sympathetic vascular tonus and 
permeability is supported by these findings, ac- 
cording to A. Krogh and D. Engel’s views and 
investigations. (Supported by grants H. 858, 
H. 927, H. 1246 from the Natl. Heart Inst., PHS.) 


22. Intra-abdominal pressure relationships 
in anesthetized dogs during rapid decom- 
pressions. RicHarp W. Bancrort (introduced 
by Herman I. Cuinn). Dept. of Physiology- 
Biophysics, USAF School of Aviation Medicine, 
Randolph Field, Tex. 

In the event of a sudden loss of cabin pressure 
in pressurized aircraft flying at high altitudes 
the expansion of trapped gas in the body may be 














second only to hypoxia in its incapacitating effect. 
In order to determine the increase in abdominal 
pressure and the possible effect on the circulation, 
gastric pressures, together with abdominal vena 
caval and arterial pressures, were measured simul - 
taneously in dogs during and following rapid 
decompressions to simulated altitudes of 45,000- 
72,000 ft. It was found that the gastric pressures 
increased during the decompressions, the greatest 
increases, averaging 20 mm Hg, occurring at the 
most extreme altitudes. After a few seconds at 
these peak altitudes the gastric pressures tended 
to decline. On the other hand, the abdominal 
venous pressures were relatively unaffected during 
the rapid decompressions to altitudes below 62,000 
ft., but tended to increase to average venous 
pressures of about 15 mm Hg following the decom- 
pressions to these altitudes, coinciding with a drop 
in arterial pressure. With rapid decompressions to 
altitudes above 62,000 ft. the abdominal venous 
pressures increased rapidly both during and 
following the decompressions, again coinciding 
with an almost immediate drop in arterial pres- 
sure. The increased abdominal pressure during 
rapid decompressions appears to have little effect 
on the systemic circulation compared to the 
overwhelming effect of hypoxia, and possibly 
water vapor pressure in the vena cava at extreme 
altitudes above 62,000 ft. 


23. Renal excretion of magnesium as in- 
fluenced by lactate administration and cer- 
tain other acute experimental conditions. 
E. 8S. Barxer,* J. K. Cuark, ann J. R. EvK1n- 
TON. Dept. of Medicine, Univ. of Pennsylvania, 
Philadelphia. 

Urinary excretion rate of magnesium (UVwmg) 
during control periods averaged 7.6 micro-equiva- 
lents/min. (18 studies, 14 normal young men). 
I.v. Na lactate (2.4 mEq/kg., 0.9 mM, 10 min., 5 
subjects) resulted in increased UVmug which was 
small in absolute terms; however, expressed as 
percentage of control rates, it averaged 212 + 57 
(S.D.) % during infusion and 278 + 78% im- 
mediately afterwards with prompt significant 
decrease reaching control level by 13 hr. UVug did 
not correlate well with renal blood flow, glomerular 
filtration rate, serum Mg concentration or rate of 
urine formation. Rate of potassium excretion 
(UVx) was not significantly elevated until after 
the infusion period and remained markedly 
elevated during the last period observed; in con- 
trast UV, was already falling toward control rate 
by the time the urine became most alkaline. A 
sustaining infusion of Na lactate did not prevent 
return of UVs, to control levels. I.v. Diamox 
caused increased UVx, alkaline urine, and slight 
metabolic acidosis, but did not increase UVmg. 
Rise in UV, was significantly smaller when equal 
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dosage of NaHCO; was substituted for lactate, 
although acid-base effects were greater. Although 
PAH-saturation did not change UVmg, prior 
PAH-saturation partially prevented lactate-in- 
duced rise in UVug. Evidence of tubular secretion 
of Mg such as would be provided by UVa, exceed - 
ing filtered load was not obtained even with 
liberal allowance for protein binding. The data 
thus far, however, seem best explained on the basis 
of a three component system of magnesium filtra- 
tion, reabsorption and secretion. The mechanism 
for the postulated secretory component is clearly 
different from that for potassium and, while not 
demonstrably identical with that for PAH, is 
significantly altered by many factors which 
influence PAH transport. Less likely alternative 
explanations will be discussed, as well as effects 
on other ions. 


24. Triiodothyronine and tissue metabolism. 
8. B. Barker. Dept.-of Pharmacology, Univ. of 
Alabama Med. Ctr., Birmingham. 

It has previously been demonstrated that the 
oxygen consumption levels of brain, spleen, thy- 
mus, lymph nodes, gonads and accessory repro- 
ductive structures excised from both male and 
female rats are unaltered by thyroidectomy or 
thyroxine-induced hyperthyroidism. This is in 
marked contrast to several other tissues, including 
heart, liver, diaphragm, kidney, skeletal muscle 
and such secretory structures as salivary glands, 
gastric mucosa and pancreas. Although it seemed 
unlikely that a tissue not altered by thyroidectomy 
would respond to any form of the thyroid hormone, 
it was considered worthwhile to determine whether 
the lack of such metabolic response could be caused 
by an inability to transform thyroxine into tri- 
iodothyronine. In the thyroidectomized rat, 0.42 
mg L-triiodothyronine/kg/day for 4 days has been 
found to increase the oxygen consumption of 
heart, liver, diaphragm and salivary gland as 
much as did 2.0 mg L-thyroxine. Thus, on a molar 
basis, triiodothyronine appears to be 4 times a: 
active as thyroxine. At these dose levels, neither 
compound produced any increase in the metabo- 
lism of brain, spleen, thymus, lymph nodes, testis, 
seminal vesicles, prostate, ovaries or uterus. In a 
smaller number of animals, a dose of L-triiodo- 
thyronine (1.67 mg) equimolar to 2.0 mg L- 
thyroxine/kg caused over twice as great a meta- 
bolic response in the 4 tissues mentioned earlier, 
still with no change in the others. (Supported in 
part by a grant from the Smith, Kline and French 
Foundation.) 


25. Influence of histamine on transcapillary 
exchange of sodium and potassium. GEORGE 
Bartow,* Y. A. Hasis,* GrorGce C. Nicno- 
POULOS* (introduced by R. R. Overman). 
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Clinical Physiology Labs., Univ. of Tenn. College 

of Medicine, Memphis. 

Doses of histamine (2.5-8.0 ug/kg/min) were 
infused intravenously into dogs for a period of 4 
hr. At the end of infusion and while the animals 
were still hypotensive, a mixture of T-1824 and 
Na*‘ or K® was administered intravenously. This 
was followed by immediate and rapid serial arterial 
sampling. Subsequent analysis of these samples 
permitted measurement of the following variables: 
plasma volume, whole blood volume, central 
blood volume, cardiac output, peripheral re- 
sistance and rates of disappearance of isotope 
from both the vascular and interstitial spaces. 
Marked increases over control observations were 
noted in both Na and K vascular slope measure- 
ments. The magnitude of the increments were 


about equal for each ion. Previous work in this . 


laboratory has demonstrated that severely altered 
hemodynamics will not influence the rate of loss 
of isotope from the vascular system. Thus it is 
believed that vascular slope changes seen in these 
studies are directly attributable to histamine per 
se and not to hypotension, reduced cardiac output 
and a generally diminished peripheral resistance. 
In the past we have subjected both monkeys and 
dogs to a wide variety of experimental procedures 
in an attempt to alter the mean rate of transfer 
across the capillary of either sodium or potassium 
or both. The only experimental conditions result- 
ing in altered permeability were found in dogs 
treated with intravenous hyaluronidase and 
monkeys subjected to sublethal whole vody 
x-radiation. The significance of these findings 
utilizing histamine will be discussed. (Supported 
by grants from the Atomic Energy Commission 
and the PHS.) 


26. Phosphorus content and P® uptake of 
marine eggs during cell division. RoBERT C. 
BARNETT AND MAUREEN Downey (introduced 
by E. L. Porter). Dept. of Physiology, Lab. of 
Med. Physics, Univ. of Texas Med. Branch, 
Galveston and Shellfish Investigation, U. S. Fish 
and Wildlife Service, Beaufort, N.C. 

Previous experiments have shown that high 
energy phosphate (~P) and the Krebs cycle are 
essential to division although it was not pre- 
viously demonstrated whether ~P is necessary 
directly for the division process or indirectly for 
maintenance of the living cell. If cell division is 
directly dependent upon ~P, then concentration 
variations of these substances, determinable by 
phosphorus analysis, should occur during division. 
Fertilization of the Echinoderm eggs, Lytechinus, 
and of the annelid eggs, Chaetopterus, resulted in a 
75% increase in total acid soluble phosphorus 
(TASP), approximately an equivalent increase in 
7-min. hydrolyzable phosphorus (~P) and only a 
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small change in inorganic phosphorus. At initia- 
tion of cytokinesis, the ~P content per egg in- 
creased, the organic acid soluble phosphorus 
fraction decreased, with essentially no change of 
the TASP and inorganic phosphorus fractions. 
In time the ~P and organic fractions were mirror 
images; unaccounted for, however, was 10 yg 
P/ml eggs. The possibility existed that at the 
time of division phosphorus diffused out of the 
cell. To test this possibility P® was employed. 
P® uptake estimations of the eggs were made at 
10-min. intervals until cleavage, then at 2-min. 
intervals throughout the first and second cleavage. 
It was found that the P® incorporation within the 
eggs increased proportionately to, and simul- 
taneous with, the ~P rise. Following this rise, P® 
content fell proportional to,- and simultaneous 
with, the subsequent ~P fall. Malonate addition 
at concentrations that completely inhibit division 
of either Chuetopterus or Lytechinus eggs resulted 
in an immediate fall in ~P to approximately the 
unfertilized level with an actual washing out of 
P® from the cell. Of the whole cell P®, approxi- 
mately 90% can be accounted for in the acid 
soluble fraction until cleavage. Following each 
cleavage, however, the P® accountable in the acid 
soluble fraction successively decreased. Between 
divisions there were progressive rises in the P® 
counts in the acid insoluble fraction. These results 
strongly suggest that ~P, derived from the 
organic acid soluble phosphorus through the 
Krebs cycle, is directly involved in cell division. 
(Supported by a grant-in-aid from the American 
Cancer Society upon recommendation of the 
Committee on Growth, Natl. Research Council.) 


27. Blockade of the release of pituitary 
gonadotrophin by reserpine. CHARLES A. 
BARRACLOUGH (introduced by Victor E. HAtt). 
School of Medicine, Univ. of California at Los 
Angeles and VA Hosp., Long Beach. 

Previous studies have demonstrated that 
reserpine (Serpasil) induces irregularity in vaginal 
cycles and decreases reproductive capacity in the 
rat, but whether or not the hypophysis is involved 
in this action is unknown. However, certain 
hypothalamic activities have been reported to 
be inhibited by the drug. Earlier reports have 
shown that neurogenic stimulation of the adeno- 
hypophysis is essential for ovulation in the rat. 
The critical period of stimulation occurs between 
2:00 to 4:00 p.m. of the day of proestrus and is 
presumably related to hypothalamic activity. 
When reserpine (1 mg/kg s.c.) was administered 
prior to this critical period (12:00-12:30 p.m.) it 
blocked ovulation in 9 of 10 rats. If, however, 
injection was delayed until 4:00 p.m. or a lower 
dosage (0.1 mg/kg) was employed, ovulation 
did occur. These results indicate that reserpine 
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blocks the release of pituitary gonadotrophin. 
in preliminary attempts to determine the mode of 
action of th: drug, EEG recordings have been 
made from various regions of the hypothalamus 
in curarized rats. No marked changes in electrical 
activity of the hypothalamus or in threshold of 
arousal to stimulation of the midbrain reticular 
formation have been observed during 4 hr. follow- 
ing injection. 


28. Prognostic physiological changes during 
the production of immersion hypothermia. 
Roscor G. BartTLett, JR. (introduced by 
FREEMAN H. QuimBy). Dept. of Physiology, 
College of Medicine, Howard Univ., Washington, 
D.C. 

Physiological studies of the effects of hypo- 
thermia at body temperatures below 25°C were 
made on rabbits, cats and dogs. It was observed 
that certain physiologic changes occurring early 
in the production of hypothermia indicate the 
nature of the changes which will occur later at 
lower body temperatures, and also the approxi- 
mate body temperature at which death will occur. 
Analysis of the changes in heart rate, blood pres- 
sure, respiratory rate and oxygen consumption 
with decreasing body temperature indicates that 
those animals which live to the lowest body 
temperatures have a lesser depression, (at all 
body temperatures) of these physiologic param- 
eters than those animals which die early in hy- 
pothermia. Cats and especially dogs at lower body 
temperatures are prone to ventricular fibrillation. 
It is not yet certain if the body temperature at 
which this occurs can be predicted. In the absence 
of the onset of ventricular fibrillation one can 
predict within a range of 5°C or less the body 
temperature at which death will occur in a par- 
ticular animal. Higher levels of barbituate anes- 
thesia seem to affect the hypothermic response 
through depressant effect on respiration. Such 
anesthesia does not seem to predispose to cardiac 
failure. The data pertaining to these observations 
will be presented and discussed. 


29. Effect of succinic acid on citric acid ex- 
cretion in control and alloxan diabetic rats. 
C. H. Beatty anp E. 8. West. Dept. of Bio- 
chemistry, Univ. of Oregon Med. School, Portland. 
Previously Krebs et al. demonstrated that in- 

jection of succinic acid increased urinary citrate 

excretion (Biochem. J. 32: 113, 1938). They con- 
sidered this evidence in support of the ‘citric 
acid cycle.’ We repeated these experiments and 
compared controls with diabetics. Citrate excre- 
tions were measured during the first 24 hr. without 
food. Fourteen rats fed Purina Chow excreted an 
average of 2.0 + 0.21 (s.e.) mg/100 gm/24 hr. of 
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citric acid, a value comparable to that of Krebs. 
Ten rats on a citrate-free diet for the previous 24 
hr. excreted only 0.2 + 0.03 mg/100 gm/24 hr. 
When 10 of these controls were given 0.25 cc/100 
gm i.p. of 1 Msodium succinate (pH 4.7) the urinary 
citrate rose to 1.1 + 0.08 mg/100 gm/24 hr. Eleven 
diabetics fed Purina Chow (1-2 months after 
alloxan, non-fasting blood glucose above 450 
mg%) excreted an average of 7.8 + 3.5 mg/100 


’ gm/24 hr. After 24 hr. on the citrate free diet 8 


diabetics showed an average citrate excretion of 
0.2 + 0.05 mg/100 gm/24 hr. Administration of 
succinate to 11 diabetics (citrate-free diet) in- 
creased citrate excretions to 0.9 + 0.05 mg/100 
gm/24 hr. These results will be discussed with 
respect to the possible action of insulin at the 
level of the tricarboxylic acid cycle. (Aided by a 
grant from the Natl. Inst. of Arthritis and Meta- 
bolic Diseases, PHS). 


30. Effect of variation in sulfur amino acid 
content of diets on mouse tissue NPSH 
values. LYLE V. Beck, SHIRLEY HARTMAN* AND 
ADELE Marraccini.* Dept. of Physiology and 
Pharmacology, School of Medicine, Univ. of 
Pittsburgh, Pittsburgh, Pa. 

In experiments lasting 4-21 days, maximum 
dietary sulfur (from sulfur amino acids) made 
available to young CF male mice was varied 
from 1-64 mg/mouse/day. Dietary sulfur amino 
acid enrichment was secured by substituting 
varying amounts of L-cystine, pL-methionine 
and/or L-cysteine for sucrose, in diets which also 
contained 20% casein. Sulfur amino acid-deficient 
diets were prepared using as chief source of 
nitrogen Drackett C-1 protein, which contains 
by analysis only 0.6% wu-cystine and 1.0% 
L-methionine, and by varying total nitrogen 
supplying compounds from 20% down to 7.5%. 
None of the enriched diets tested induced sig- 
nificant increases in non-protein sulfhydryl 
(NPSH) values of the tissues analyzed (liver, 
kidney, spleen, heart). Deficient diets failed to 
induce decreases in kidney or ! zart NPSH. Liver 
NPSH values of mice on deficient diets were 
markedly decreased. However, the greatest de- 
creases in liver NPSH values were secured for mice 
which had been on a deficient diet for one day only. 
Mice on deficient diets failed to show decreases in 
extractable liver protein, or the sulfhydryl of 
liver protein. It would appear that the mouse 
has metabolic homeostatic mechanisms which 


operate to maintain tissue NPSH values within 
certain limits, in spite of drastic changes in 
dietary intake of precursor sulfur amino acids. 
(This research was supported by AEC Contract 
AT(30-1)-1738 and USAF Contract AF 18(600)- 
555.) 
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31. Surface area-weight-stature  relation- 
ships. ALBERT R. BEHNKE. Naval Radiological 
Defense Lab., San Francisco, Calif. 

In mammals, specifically man, the pattern of 
the body lends itself to simple geometric formula- 
tion if reference is made to bodies of constant 
density, e.g., to the lean body mass (BENHKE, 
Ann. N.Y. Acad. Sci. 56: 1095, 1953). Then, metric 
values for volume (V) and length (L) of geo- 
metrical figures are interchangeable with weight 
(W) and stature (H) of the body. The anthro- 
pometric unit (D) is not “W/H or W/H, but 
/W/H = /V/L and D? is an area, D?H, a 
volume or weight. The expression, W = D?*H, 
can be represented by a rectangular prism with a 
square base (D*). It is convenient, however, to 
refer to a cylinder model where W = zr?H and 
Tdecim, ‘the radius of the body’ (von ScHELLING, 
Ann. N.Y. Acad. Sci. 56: 1148, 1954) is equal to 
VWie/tHaccin- Various skeletal dimensions 
(WiLLoucHBy, Res. Q. Am. Ass. Health 3: 48, 
1932; TURNER, ibid. 14: 255, 1948; BEHNKE, Federa- 
tion Proc. 13: 519, 1954) as well as teleoroentgeno- 
graphic diameters of the heart and aorta (UNGER- 
LEIDER AND CLARK, Am. Heart J. 17: 92, 1939) 
are proportional to r. The surface area of man is 
1.5 times the cylindrical area of the above desig- 
nated cylinder or, SAdecim = 3Wkg/Tdecim- This is 
a simplified expression of the basic bidimensional 
principle of DuBois and the logarithmic SA 
formulations of DuBois, Boyd, Brody, and others. 
The radius, r, appears to be normally distributed 
with a coefficient of variation of approximately 
6%. The corresponding values of W (where 
W « r?*) follow a skewed (Chi square) distribu- 
tion. The values of W expressed as percentages 
from the mean that correspond to percentage 
variation in r from the mean, are given below 
for +1, +2, and +38.D. 





§.D. —3 —2 -1 
ae. wo eee 
% 82.8 22.6 11.6 W 


+1 +42 +8 
eR ae 
12.4 25.4 29.2 


1 4] 


The above outlined statements and the additional 
relationships, W « H? andr « W/H, constitute 
a key to an understanding of the geometrical 
pattern of size-shape variations of the human 
lean body mass or of bodies having the same 
percentage of excess fat, i.e. of constant density. 


2. Mechanism of reduced capillary resistance 
produced by macromolecular infusions. 
V. G. BEHRMANN AND F. W. Hartman.* Dept. 
of Labs., Henry Ford Hosp., Detroit, Mich. 
Infusions (40 ce/kg injected at 4 cc/kg/min.) of 

plasma expanders in intact dogs alter capillary 

resistance to a variable degree. Gelatin (56%) 

infusions are followed by prompt prothrombin 

ind platelet recovery coincident with normal 
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capillary fragility and negative autopsy findings. 
After Modified Fluid Gelatine, slow prothrombin 
and platelet restoration with only transitory 
bleeding tendency is seen. Intravenous dextran 
and PVP lead to decreased capillary resistance 
associated with thrombocytopenia and hypo- 
prothrombinemia, similar to that previously 
described due to certain polysaccharide sulphate 
infusions which lead to thrombocytopenia, ag- 
glutination of platelets and reticuloendothelial 
deposition with hemorrhagic sequelae. Our ob- 
servations of liver, spleen, lymph nodes and bone 
marrow support this concept, especially in dextran 
and PVP infused animals. Data on intact and 
splenectomized dogs, infused with these macro- 
molecular solutions on successive days, indicate 
that the spleen plays a role in the thrombo- 
cytopenia, observed with dextran and PVP. 
Gelatin injections produced a similar response 
in both intact and splenectomized animals. In 
contrast to intact dogs, dextran or PVP infused 
splenectomized dogs showed partial platelet 
recovery and diminished bleeding tendency. In 
splenectomized dogs, platelet levels were higher 
24 hr. after gelatin (100-130% of initial level) 
than after dextran (60-80%), suggesting depres- 
sion of platelet formation and/or removal by the 
remaining RES. Bone marrow was studied to 
investigate the former hypothesis and India ink 
RES blockade in splenectomized dogs, prior to 
macromolecular infusion, was established to test 
the latter. Further confirmation was sought 
through observations on high molecular colloidal 
infusions, especially those formerly used as blood 
substitutes. 


33. Types of hand blood flow response during 
successive bodily exposures to cold and heat. 
H. 8. Betpine anp Jacos E. Wiesers.* Dept. of 
Occupational Health, Grad. School of Public 
Health, Univ. of Pittsburgh, Pittsburgh, Pa. 
Each of 32 lightly clad men was seated for 3 

hour or longer at a ‘comfortable’ 80°F, following 

which room temperature was dropped at 0.5°F/ 
min. to the level first voted ‘uncomfortably cool’ 

(mean 69°F, range 62°-75°F), and held for 15 min. 

The temperature was then raised to 80°F for 27 

min.; and again, to 90°F for 27 min. (usual sensa- 

tion, ‘hot’). It was hoped that this procedure 
would elicit maximum vasomotion of cutaneous 

vessels of thermal regulation. Actually, only 17 

men exhibited the anticipated fall in hand blood 

flow in the cold and subsequent rise in heat; 4 men 

showed a fall in cold without recovery in heat; 3 

showed no change in cold or heat; 6, no decrease 

in cold but a rise in heat; 1, a rise in cold and fall 
in heat; and 1, a fall in cold and further fall in 
heat. ‘Appropriate’ blood flow responses ac- 
companied major changes in thermal comfort 














only 70% of the time. These observations are based 
on significant (5% level) differences between 20 or 
more flow values during each period of exposure. 
The kind of flow response was not correlated with 
temperature of cold exposure, or with grade of 
sensation in the heat. The findings shed doubt on 
the reliability of changes in hand blood flow 
as a qualitative index of general cutaneous vaso- 
motor adjustments. This procedure apparently 
does not provide a dependable test of vasomotor 
capacity within the hand. 


34. Studies of brain potassium in relation to 
the adrenal cortex. JoHN R. BeRGEN,* Hup- 
sON HoaGLAND AND Davin Stone.* Worcester 
Fndn. for Exptl. Biology, Shrewsbury, Mass. 
Investigations of potassium uptake by rat brain 

following injections of K® have shown that the 

brains of uncompensated adrenalectomized rats 
accumulate more isotope than those of normal 
rats. On the other hand analyses of total brain 
potassium reveal no difference between the normal 
and adrenalectomized rats although the adrenal- 
ectomized rat plasma potassium is elevated over 
the normal value by approximately 50%. It 
therefore appears that there are differences in the 
rate of exchange of potassium between the normal 
and adrenalectomized rats. This matter has been 
further investigated by means of a time study 
of the specific activities (S.A.) of plasma and 
brain potassium after injection of K® into groups 
of fasted and fed normal and adrenalectomized 
rats. The data clearly show that the fasted, 
adrenalectomized rats exhibit curves of S.A. as a 
function of time for brain and plasma similar to 
those of normal fasted animals. However, ad- 
renalectomized and normal rats fed laboratory 
chow ad libitum show marked differences in their 
uptake curves, the adrenalectomized rat ac- 
cumulating K® faster and to a greater extent 
than the normal rat, a finding in agreement with 
that of others in the literature. These results may 
be explained on the basis that the normal animal 
dilutes the K® with K from food while the un- 
compensated, adrenalectomized rat eats very 
little and therefore does not appreciably dilute 
the K® with exogenous K. This is indicated by 
the flat plasma S.A. curves for both fed and 
fasted adrenalectomized rats. (Aided by Contract 
N6ori-197 of the Office of Naval Research.) 


35. Indirect method for measuring blood 
pressure of the hamster. HERBERT J. BER- 
MAN,* BRENTON R. Lutz AND GEORGE P. 
Fuiton. Dept. of Biology, Boston University, 
Boston, Mass. 

The systolic blood pressure in the arterial 
vessels of the hamster cheek pouch was measured 
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by applying a cuff across the proximal portion 
of the pouch (BERMAN Ph.D. dissertation, Boston 
Univ., 1953). The end-point was determined by 
direct observation, and the mercury manometer 
read when blood just resumed flowing in arterial 
vessels distal to the slowly deflating cuff. The-euff 
consisted of a balloon (single or paired), re- 
straining nylon sleeve, and 2 confining metal bars. 
The blood pressure determined under anesthesia 
(Nembutal, 5 mg/100 gm of body weight with 
1.5 mg increments when needed) 10 min. before 
spontaneous movement was taken as representa- 
tive. The arithmetic mean and standard deviation 
of the representative blood pressures of 52 normal 
hamsters, 8-12 wk. old, were 90 mm Hg and 11.3, 
respectively. In 14 hamsters the arithmetic mean 
of the difference between the mean pressure deter- 
mined in the carotid by cannulation and that taken 
in a cheek pouch artery by the cuff was 26.1 mm 
Hg. The difference between carotid and cheek 
pouch blood pressure (26.1 mm Hg) added to the 
cheek pouch pressure (90 mm Hg) gave a value of 
116.1 mm Hg which was probably closer to the 
true mean carotid blood pressure than the averaged 
cannulation reading (104 mm Hg). (Supported by 
the Natl. Heart Inst., PHS.) 


36. Arterial oxygen content and coronary 
blood flow. Rospert M. Berne, JOHN R. 
BLACKMON* AND THOMAS H. GARDNER.* Western 
Reserve Univ., School of Medicine, Cleveland, 
Ohio. 

Experiments were performed on open-chest 
dogs anesthetized with pentobarbital and on 
fibrillating dog heart preparations. In all experi- 
ments the left common coronary artery was can- 
nulated and perfused by means of a modified 
Dale-Schuster pump. Flow was measured by an 
optically recording rotameter and aortic and 
perfusion pressures by modified Gregg manom- 
eters. Arterial blood for coronary perfusion was 
partially deoxygenated by passing it through dog 
lungs intermittently inflated with 5% CO: in N: 
or with 5% COs in Oz. Oxygen content of coronary 
artery and coronary sinus blood was determined 
by the method of Scholander and Roughton. In 
all experiments perfusion pressure was main- 
tained at a level which would assure a high oxyger: 
content in the coronary sinus blood. Under sucl 
conditions a significant reduction in oxygen 
content of blood entering the cannulated coronary 
failed to produce an increase in coronary blooc 
flow. The amount of oxygen extracted by the 
heart was unchanged and consequently the A-V 
O, difference equaled control values. If the oxygen 
content of coronary sinus blood was permitted to 
fall to normal levels by lowering perfusion pres- 
sure or by perfusing with blood low in oxygen, 
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coronary blood flow increased. These findings 
suggest that the reduced coronary resistance in 
hypoxia is not due to a decreased arterial pO, 
vcting directly on vessel walls. The myocardial 
02 appears to be the critical factor. 


37. Acetylcholinesterase and chymotrypsin 
catalyzed reactions of ATP. S1pneEy A. BERN- 
HARD (introduced by D. M1narp). Naval Med. 
Research Inst., Natl. Naval Medical Ctr., Be- 
thesda, Md. 

In the presence. of acetylcholinesterase at pH 
8.0, ATP is hydrolyzed at a rate/mg of protein 
approximately twice as great as the corresponding 
rate of hydrolysis in the presence of myosin. The 
molecular weight/cholinesterase site is larger 
than the corresponding ATP-ase site in myosin. 
Chemical kinetic results derived from hydrogen 
ion production and inorganic phosphate analysis 
data lead us to propose an enzymatic mechanism 
similar to that proposed for the tetraethyl pyro- 
phosphate inhibition by Wilson (J. Biol. Chem. 
190: 211, 1951). This mechanism involves formation 
of an enzyme-ATP phosphate ester. Subsequent 
decomposition of the ATP-enzyme compound 
can occur by attack of a reagent at the terminal 
phosphate of the ATP to yield either a phos- 
phorylated enzyme or free enzyme, and- phos- 
phorylated reagent. In the case of ATP hydrolysis 
by acetylcholinesterase, a phosphorylated enzyme 
appears to be formed. The reactions of ATP with 
water, acetylcholine, choline and acetate in the 
presence of acetylcholinesterase, and with water 
and acetyl-p,.i-phenylalanine ethyl ester in the 
presence of alpha-chymotrypsin have been 
studied. These reactions are discussed on the basis 
of the above model. 


38. Kinetic investigation of enzymes enclosed 
by semi-permeable barriers to substrate 
diffusion. Jay Boyp Best (introduced by 
FRANKLIN CHAMBERS McLEAN). Dept. of 
Physiology, Univ. of Chicago, Chicago, Ill. 

The formal kinetics of an enzyme enclosed by a 
semi-permeable barrier (such as a cell membrane) 
to the free diffusion of its substrate are considered. 
If S; is the concentration of substrate in the 
neighborhood of the enzyme, S the concentration 
in the external medium, h the permgability 
constant of the enclosing membrane and A its 
area, V,, and K the Michaelis parameters of the 
enzyme, in situ, v the rate per cell, and 8 = Ah, 
then, under steady state conditions, v = 


SiVn/(Si + K) = B(S — S;). Eliminating S;, one 
obtains V,, — v = K/(S/v — 1/8). Several methods 
were derived for obtaining estimates of K, Vm, 
and 6 from sets of experimental values of v for 
various S. One of these, the nonlinear regression 
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method, was applied to kinetic experiments on 
sucrose hydrolysis and glucose uptake of living 
cells of Fleischman’s baker’s yeast to estimate 
K, Vm, 8, and, knowing A, obtain h. Assumptions 
of steady state and negligible internal diffusion 
gradients of substrate were found to be adequately 
satisfied. Values and temperature dependence 
found for h agree with those found by other in- 
vestigators using different methods. The fact that 
the formal value found for h of sucrose was 18 
times that of glucose strongly suggests invertase 
is located outside and hexokinase interior to the 
primary membrane of the yeast cell. 


39. Ureteral cholinesterase in man and dog. 
JosEPH J. BETHEIL, JOHN A. BENJAMIN AND 
Victor M. Emmet (introduced by JércEen U. 
ScHLEGEL). Depts. of Surgery (Div. of Urology) 
and Biochemistry, Buswell Urological Research 
Lab., Univ. of Rochester School of Medicine and 
Dentistry, Rochester, N. Y. 

This study of the specificity and content of 
‘cholinesterase’ in ureteral muscle was prompted 
by the suggestion that the basis of congenital 
ureteral obstruction might be a.. abnormality in 
neuromuscular transmission. Normal and patho- 
logical human ureters were obtained surgically. 
Pathological dog ureters were produced experi- 
mentally. The degree of abnormality of the 
specimens studied was evaluated by histological 
examination. The ureters were excised quickly, 
stripped of mucosa and connective tissue and then 
frozen in liquid nitrogen. They were then minced 
and homogenized in Krebs-Ringer’s solution. 
Cholinesterase activity was determined by means 
of the manometric method of Ammon. To deter- 
mine the specificity of the ureteral enzyme, the 
following substrates were employed at 4 X 10™4 
molar concentrations: acetylcholine chloride, 
propionylcholine p-toluene sulfonate, butyryl- 
choline p-toluene sulfonate, benzoylcholine chlo- 
ride, and acetylbetamethylcholine. It was found 
that the ureteral enzyme in both man and the 
dog was of the non-specific or pseudo-cholinesterase 
type. The range of activity (using acetylcholine 
as substrate) of dog ureters was from 5.5-9.0 um 
CO./hr./mg of nitrogen while that of human 
ureter was 2-4. No significant differences in ac- 
tivity were noted between normal and patho- 
logical specimens. 


40. Propagation of nerve impulses along con- 
tact surfaces. R. H. Beutner. Med. Research 
Lab., Des Moines Still College, Des Moines, 
Towa. 

According to the Beutner-Gerard theory, the 
stimulating current drives an enzymatic, or enzyme- 
activating ion, into the lipid membrane. This ion 
splits phospholipids, liberating the electrogenic 














choline, or choline esters. Initially, this occurs 
only at one membrane contact surface, and thus 
the upstroke of the spike is produced. The phos- 
pholipid splitting subsequently extends across the 
membrane. Upon reaching the second membrane 
contact surface, the downstroke occurs, since the 
second potential difference there operates in 
reverse direction. Evidence for this theory is 
obtained by observing the influence of atropine, 
or acetylcholine, on the contour of the action 
potential. (These drugs have accelerating or 
delaying influences on the trans-membrane reac- 
tion as demonstrated by tracer studies.) Since 
stimulation by make of current starts at the 
cathode, we have to assume that the stimulating 
(hence ‘decomposing’) ion is an anion if entering 
from the outside aqueous liquid, or else a cation 
when entering from the axone. Evidence pro or con 
either alternative will be discussed. At any event, 
only one of the two opposing membrane contact 
surfaces can be electrically polarized by the 
stimulating current. According to R. S. Lillie’s 
theory, electric polarization is prerequisite for 
propagation of the impulse. Consequently, all 
electric changes essential for propagation must 
occur at, or close to, a single contact surface. 
Electric insulation of the single fibers in a com- 
posite would, therefore, seem to be unessential. 
The second (opposing) contact potential differ- 
ence is merely secondarily altered by the trans- 
membrane reaction. (Investigation supported by 
a research grant of the Natl. Heart Inst., PHS.) 


41. Interaction of a carbonic anhydrase 
inhibitor, p-carboxybenzenesulfonamide 
(CBS) and desoxycorticosterone glucoside 
(DCG) on excretion of electrolytes by 
adrenalectomized dogs. Karyt H. Bryer, 
JouNn E. Brar,* Horace F. Russo* AND GERALD 
Q. O’NeErLuL.* Pharmacology Section, Sharp & 
Dohme, Division of Merck & Co., Inc., West 
Point, Pa. 

The renal effects of carbonic anhydrase in- 
hibitors and mineralocorticoids are considered 
herein to be primarily on the tubular transport of 
the principal cations, Na*+ and K*. We have 
studied the interaction of examples of these 2 
classes on the excretion of Na* and K* in normal 
dogs and in adrenalectomized dogs maintained in 
various degrees of ‘adrenal insufficiency’ by the 
administration or withdrawal of desoxycorticos- 
terone acetate (DCA). By standard clearance 
procedures it was found that CBS /) inhibited 
the reabsorption of Na* and 2) increased the 
excretion of K+ regardless of whether the dogs 
were normal, adrenalectomized but maintained 
on DCA, or in profound adrenal insufficiency. 
DCG administered intravenously 3) returned the 
reabsorption of Na* to normal within 1-2 hr. even 
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in dogs having marked adrenal insufficiency. 4) 
DCG increased the excretion of K* even to ap- 
proximate glomerular filtration rate in the experi- 
ments mentioned in (3). 5) The effects of DCG 
could be demonstrated following the administra- 
tion of CBS, reversing its (CBS) inhibition~of 
Na* reabsorption and exaggerating the increase 
in K* excretion. 


42. Electro-encephalographic discharges 
(lambda waves) associated with visual 
activity in animals. REGINALD G. Bickrorp, 
AND Uuricu C. GROETHUYSEN.* Mayo Clinic 
and Mayo Fndn., Rochester, Minn. 

It has recently been recognized (Evans, Elec- 
troencephalog. & Neurophysiol. 5: 69, 1953) that a 
changing visual pattern stimulus occurring as the 
eyes scan a picture is associated with the ap- 
pearance of electrical discharges (lambda waves) 
in the parietal and occipital areas of the scalp in 
man. Since the occurrence of these waves has not 
been reported in animals, the monkey, dog, cat, 
rabbit and rat have been investigated for presence 
of the phenomena. To allow the appropriate degree 
of freedom in voluntary visual activity, the ani- 
mals were not anesthetized. Electroencephalo- 
graphic and eye-movement recordings were made 
with scalp electrodes and chronically implanted 
electrodes. Objects of interest to the animals were 
used as visual stimuli, control observations being 
made with the animal surrounded by an unpat- 
terned screen and in the dark. Criteria for recog- 
nition of lambda waves were: 1) occurrence of 
isolated disphasic waves in the visual area and 
the adjacent areas occurring in direct relation to 
shifts of the eyes; 2) disappearance of discharges 
in a neutral visual field and in darkness; and 3) 
occurrence of discharges similar in contour and 
distribution to those of single-flash stimulation 
(250,000 foot-candles). With these criteria, lambda 
waves have been clearly detected in the monkey, 
dog, cat and rabbit. In the rat the prominent alpha 
rhythm tended to obscure recordings and further 
work is required to establish the presence of 
lambda waves. 


43. Arousal from hypoglycemic coma _ by 


peripheral electrical stimulation. Pau. 

H. Buacuiy AND CHARLES H. JonzEs (introduced 

by Resert 8. Dow). Dept. of Physiology, Univ. 

of Oregon Med. School, Portland and Northern 

State Hospital, Sedro-Woolley, Wash. 

Arousal from deep hypoglycemic coma was pro- 
duced by peripheral electrical stimulation in 15 
trials on 7 schizophrenic patients. Pulsating 
unidirectional current was delivered through large 
electrodes between the lumbar region and both 
legs. Arousal criteria were the ability to answer 
questions and recognize personnel. Blood glucose 
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determinations were made prior to insulin injec- 
tion, at onset of deep coma, just before stimula- 
tion, and immediately after arousal. Patients re- 
quired glucose following arousal to maintain 
consciousness. Two arousals occurred with an 
insignificant increase in blood glucose and one 
despite a decrease. 


Pre-stim. bld. _Ince. in bld. 
gluc. glue. 


Short coma; N = 6; Means + S. D. 

30.8 + 7.3 23.2 + 7.8 33.2 + 15.2 27.6 + 30.8 
Long coma; N = 5; Means + S. D. 

65.2 + 16.4 22.8 +4.6 18.2 + 8.5 17.6 + 15.4 


Min. of coma Min. of stim. 


The demonstrated analeptic action of peripheral 
electrical stimulation in hypoglycemic coma 
supports the view that similar effects reported 
from transcerebral stimulation result from 
peripheral nerve activation. Termination of 
hypoglycemic coma by this method is attributed 
to an arousal mediated by the reticular activating 
system. (Aided by PHS grant B-385.) 


44. Blood lactic acid in some freshwater fishes 
following exercise. EpGar C. Buack. Dept. of 
Physiology, Univ. of British Columbia, and 
British Columbia Game Dept., Vancouver, Canada. 
In 1953, 6 species were forcibly exercised for 15 

min. in water at 11°C. Samples of blood were taken 

by cardiac puncture immediately afterwards while 
the fish continued to respire in water. Unexercised 
fish served as controls. In 1954 this work was 
repeated and extended to include the squawfish 
and 2-year-old Kamloops trout. The average 
lactic acid values for the unexercised state ranged 
from 8.0 + 0.9 to 8.6 + 1.9% for the 2-year-old 

Kamloops trout, chub, carp and northern black 

catfish. The average unexercised values ranged 

from 15.7 + 1.1 to 19.3 + 4.0 mg % for the yearling 

Kamloops trout, fine-scaled sucker, largemouth 

bass and squawfish. Following forced exercise the 

average lactic acid values increased significantly 
in all species. However, there were also significant 

differences between the exercised values for 1953 

and 1954 in both the carp and chub. No reason is 

offered for this difference. In the following, the 
combined averages (except as noted) for 1953 and 

1954 for the exercised state are expressed as mg % 

and are given in increasing order of magnitude. 

The number of fish used is given in parentheses, 

and + standard error of the average is also shown: 

northern black catfish (19), 34.9 + 2.6; fine-scaled 

sucker (34), 55.3 + 2.6; 1953 carp (13), 54.3 + 4.5; 

1954 carp (9), 77.6 + 4.3; largemouth bass (13), 

76.2 + 4.9; 1954 squawfish (13), 94.2 + 7.7; 1953 

chub (13), 81.6 + 9.0; 1954 chub (13), 116.0 + 

£.0; 1954 Kamloops trout 2-year-olds (11), 82.2 

=< 10.0; Kamloops trout yearlings (35), 99.8 + 0.9 

1g %. There is some relation between the degree 
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of apparent activity and the blood lactic acid 
levels following muscular exercise. (This project 
was supported by a grant from the National 
Research Council of Can ada.) 


45. NA*4 and I!*! dilution space and thyroid 
I)3! accumulation in perfused adult cat. 
JosepH B. Boatman, JosepH H. SunpER, 
Grant R. Doering AnD Rospert D. CoLe 
(introduced by CAMPBELL Moszs). Addison H. 
Gibson Lab., Univ. of Pittsburgh School of Medi- 
cine, Pittsburgh, Pa. 

Simultaneous Na?‘ and I[!3! dilution volumes 
were measured in conscious animals following 
perfusion for 4 hr. via the carotid artery with 
isotonic and hypertonic saline. Post-perfusion 
blood and urine samples were] measured for both 
Na*‘ and I'*! content and the dilutions of these 
isotopes during the 4 hr. of perfusion calculated. 
All animals were killed and thyroid I'*! deter- 
mined. Ratios of I}*!/Na?4 total body dilution 
volumes in normal animals increased following 
perfusion with hypertonic saline. These animals 
demonstrated significantly decreased thyroid I!*! 
accumulation. Identical perfusion with hypertonic 
saline following ligation of renal, or renal and 
adrenal blood vessels, was accompanied by in- 
creased [!3!/Na?4 dilution volume ratios. In this 
situation the depression of I!*! accumulation was 
minimized. Ligation of adrenal blood vessels 
alone decreased the I['3!/Na?4 volume ratios 
slightly but markedly increased thyroid I[!* 
accumulation following hypertonic saline per- 
fusion. Bioassay of pre- and post-perfusion plasma 
showed no apparent changes in antidiuretic sub- 
stance levels. I!!-serum albumin plasma volumes 
were determined pre- and post-perfusion in 
similar animals. Isotonic perfusion expanded the 
plasma volume from 55 ml/kg to 82 ml/kg, and 
hypertonic perfusion resulted in changes from 60 
ml/kg to 82 ml/kg during the 4-hr. period. 


46. Effects of fast neutron irradiation in the 
dog. Victor P. Bonp,* Rosert E. CarrTer,* 
J. S. Ropertson, Pautine H. Seymour* aNnpD 
H. H. Hecnter.* U. S. Naval Radiological 
Defense Lab., San Francisco, Calif. 

A fast neutron beam from the 60-inch Crocker 
Laboratory Cyclotron was obtained with 20 Mev 
deuterons using the Be(D, n)B reaction. Neutron 
flux density and spectral measurements made by 
means of sulfur threshold detectors and nuclear 
track plates indicated a mean neutron energy of 
9 Mev with 93% of the neutron population above 3 
Mev (E. Tocui1n, 8S. W. Ross and B. W. Suum- 
way). Flux measurements were converted to rep 
using first collision rep curves calculated from 
latest cross section data for hydrogen, oxygen, 
nitrogen and carbon. The gamma contribution was 
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less than 10%. The LDso/30 days for dogs exposed 
to the fast neutron beam was 289 rep delivered to 
the median sagittal plane, as compared with 252 
to the midline for 250 KVP, and 255 rep for 1000 
KVP x-rays. Neutron and x-ray depth dose studies 
indicated that the distribution of dose throughout 
the animal was essentially uniform with both 
types of radiation. No significant differences be- 
tween animals exposed to large doses of the two 
radiations, with regard to signs of illness, survival 
time, peripheral blood count changes and gross or 
microscopic pathology were noted. 


47. Relation of succinate to adrenocortical 
function. Waiter M. Booker, James R. 


TuREMAN,* Frances DaCosta,* SAMUEL 
MiTcHELL* AND Marvin SHELTON.* Dept. of 
Pharmacology, Howard Univ. Med. School, 


Washington, D. C. 

Preliminary experiments have shown that 
succinate causes an increase in oxygen uptake in 
liver homogenates. Increasing the dosage 20 
times caused an increase of more than 500% in- 
crease in the oxygen uptake above the untreated 
control homogenates. Ascorbic acid, glutathione 
and cortisone all cause an increase in oxygen 
uptake of liver homogenates above the controls, 
but the increase was limited to 30%, and only 
ascorbic acid caused further increase as dosage 
was raised. We have observed also that the in- 
crease in oxygen uptake caused by succinate may 
be inhibited greatly by cortisone. It appeared, 
therefore, that cortisone ‘regulated’ rather than 
‘stimulated’ the influence of certain acids of the 
Krebs’ cycle on oxygen uptake. In the present 
experiments oxygen uptake of liver homogenates 
is being studied, titrating cortisone dosage against 
fixed doses of succinate, which are known to 
stimulate oxygen uptake. The livers of normal 
male rats are used and the homogenates are pre- 
pared in phosphate buffer (pu 7.45) for deter- 
mining oxygen uptake according to the Warburg 
technique. The highest dosage of succinate (20 
mg) which gives the greatest increase in oxygen 
uptake is titrated against varying doses of corti- 
sone. Untreated control preparations are run with 
each experiment. It appears that doses at or near 
10 mg of cortisone (per 400 mg tissue) completely 
inhibit any stimulating influence of succinate on 
oxygen uptake beyond that seen in the untreated 
controls. Comparisons between livers of ad- 
renalectomized animals and normal animals 


regarding succinate-cortisone titration will be 
made. Also the influence of succinate on the 
survival of intact and adrenalectomized mice will 
be reported similar to previous reports for ascorbic 
acid, cortisone and glutathione. 
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48. Skeletal muscle weakness unassociated 
with neuromuscular transmission block in 
patients with myasthenia gravis. STELLA Y. 
Bote.uo. Dept. of Physiology and Pharmacology, 
Grad. School of Medicine, Univ. of Pennsylvania, 
Philadelphia. 

The effects of supramaximal, percutaneous nerve 
stimulation were studied in patients with myas- 
thenia gravis by recording simultaneously muscle 
tension and action potentials. At a frequency of 
3/sec., the tension developed by the fifth twitch 
was 47-83% of that by the first twitch; this decre- 
ment in twitch tension was not always accom- 
panied by a decrease in amplitude of action po- 
tentials. Following administration of neostigmine, 
the decrement in tension became less, without any 
consistent change in action potentials. After 
tetanus (30/sec. for 1 sec.), a) stimulation at a 
frequency of 3/sec. produced the same or greater 
decrement in tension without consistent electrical 
changes; b) single twitch tension was potentiated, 
again unaccompanied by changes in the action 
potential and c) neostigmine diminished the 
decrement in successive twitch tension and 
prolonged potentiation of the single twitch, again 
with no change in action potentials. The findings 
suggest not only that tension changes measure 
muscle weakness more accurately than do changes 
in the action potential but also that an alteration 
in muscle contractility can occur in some myas- 
thenia gravis patients without any evidence of 
neuromuscular transmission block. Somewhat 
different results are obtained in partially curarized, 
otherwise normal subjects. 


49, Changes in cardiac output with age. 
MARTIN BRANDFONBRENER,* MILTON Lan- 
DOWNE AND NATHAN W. Suock. Section on 
Gerontology, Natl. Heart Inst., Bethesda, and 
Baltimore City Hosps., Baltimore, Md. 

Cardiac output was measured with an Evans 
blue dye dilution technique in 67 males ranging 
in age from 19 to 86 years. All subjects were free of 
cardiovascular diseases as judged by medical 
history, physical examination, electrocardiogram, 
venous pressure and teleoroentgenogram. Dupli- 
cate determinations were performed in 53 of the 
subjects. The result was found to be reproducible 
within 7% of the mean of paired values. Cardiac 
output decreased considerably with age; 1.01 =-- 
.13%/yr. (C.O., age correlation coefficient = — .69). 
The cardiac index also decreased; .79 + .13%/y-. 
(correlation coefficient = —.61). The stroke vo'- 
ume decreased .70 + .15%/yr. (correlation ec- 
efficient = —.52). The stroke index decreased .49 
+ .13%/yr. (correlation coefficient = —.41). The 
appearance time, mean transit time and passage 
time of the dye increased with age, while the 
calculated ‘central volume’ decreased slightly. 
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In this agewise study, the decrease in cardiac out- 
put was due to a decreased stroke index, aug- 
mented somewhat by a decrease in body size and 
heart rate. 


50. Effect of large doses of pyrogen on water 
and solute excretion. J. L. Branpt, B. 
Zumorr, H. D. Ruskin AaNp L. CasTLEMAN 
introduced by J. O. Pinkston). Dept. of 
Medicine, State Univ. of New York College of 
Medicine, Brooklyn. 

Che renal effects of pyrogen (Piromen—Travenol 
laboratories) were studied in normally hydrated, 
anesthetized dogs. Measurements of GFR, RPF, 
urine flow and osmolarity, and excretion of total 
solutes, sodium, potassium and chloride were 
made throughout. After suitable controls, the 
effects of the following were observed: 1) single 
doses of pyrogen (3-6 wg/kg B.W.); 2) continuous 
infusion of pyrogen (1-2 uwg/min.); and 3) vaso- 
pressin: (10-25 mu/hr. intravenously) both before 
and after pyrogen. Thirty to sixty minutes after 
pyrogen, a characteristic response developed: 
an abrupt rise in urine flow to 5 to 10 times con- 
trol, this diuresis maintained at high levels at 3 
hr.; a rise in GFR in 12 of 14 dogs, and no change 
in 2 dogs; a 50% to 100% rise in RPF; 2- to 3-fold 
increase in total solute excretion; 5- to 10-fold 
increase in sodium and chloride excretion; variable 
increase in potassium excretion; no change in 
excretion of other solutes; fall in urine osmolarity 
to 200-400 mOs/Il. with the onset of diuresis. 
Responses were prolonged indefinitely with 
continuous pyrogen infusion. Vasopressin did 10t 
modify the diuretic response. The data and histo- 
logical evidence strongly suggest profound altera- 
tion of distal tubular function, and no absolute 
dependence of these effects on changes in hemo- 
dynamics. 


51. Evaluation in a model of Stewart-Hamil- 
ton and Bradley methods for measurement 
of volume of vascular segments. E. BRAUN- 
WALp,* A. CouRNAND AND A. P. FISHMAN. 
Dept. of Medicine, Columbia Univ., New York 
City. 

Preliminary to studying the pulmonary blood 
volume in man, the Stewart-Hamilton and Bradley 
methods (7'r. Assoc. Am. Phys. 66: 294, 1953) were 
applied to the measurement of volumes contained 
in segments of a model. The latter consisted of a 
chamber of known volume, filled with glass beads 
to produce complete mixing of the indicator, 
11-1824, and a pump which was calibrated and 
provided a pulsatile flow. Continuous time- 
concentration curves were recorded using a 
cuvette densitometer (GiLForpD et al. Rev. Sci. 
Inst. 24: 696, 1953) and flow rates calculated 
therefrom, using the Stewart-Hamilton formula 
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(F = 60 i/ct) agreed (+2%) with the absolute 
flow rate. By the Stewart-Hamilton formula 
V = F X met) the volume of the chamber could 
be accurately measured over a wide range of flow- 
volume relationships. On the other hand, using 
the Bradley method, the volume of the chamber 
could be measured only with a relatively low ratio 
of flow rate to volume. These results suggest that 
the Bradley method, which eliminates the errors 
introduced by recirculation, can provide accurate 
measurement of the volume of vascular segments, 
such as the splanchnic bed, in which the flow- 
volume ratio is low, but is not accurate in vascular 
segments such as lung or kidney, in which the 
flow volume ratio is high; conversely, the Stewart- 
Hamilton method is not limited by the flow- 
volume relationship. 


52. Dynamic aspects of pulmonary artery 
flow with controlled respiration. GERHARD 
A. BRECHER AND CHARLES A. HuBay.* Depts. 
of Physiology and Surgery, Western Reserve 
Univ. School of Medicine, Cleveland, Ohio. 

Two views have been advanced to explain the 
reduction of pulmonary blood flow during positive 
pressure lung inflation in the open chest: /) in- 
creased resistance of the pulmonary bed, and 2) 
decreased venous inflow and right heart filling. 
In order to separate pulmonary bed resistance 
from other factors which reduce right heart out- 
put, acute experiments were designed in open 
chest dogs, so that changes in pulmonary bed 
resistance could be eliminated. This was ac- 
complished by temporarily shunting blood from a 
main branch of the pulmonary artery directly into 
the left atrium through tubing of constant re- 
sistance. Pulmonary artery flow was measured 
directly with 2 phasically recording vacuum-tube 
bristle flowmeters, 1 in each branch of the pul- 
monary artery. It was demonstrated that reduc- 
tion of pulmonary artery flow during mild positive 
pressure lung inflation was due to 2 factors supple- 
menting each other. The major portion of the flow 
reduction was caused by an increase in pulmonary 
bed resistance. The remaining portion of the flow 
reduction could be accounted for by the compres- 
sion and/or distortion of the heart and great 
vessels, by the expanding lungs. Evidence for the 
existence of these mechanical factors was ob- 
tained by correlating pulmonary blood flow with 
pressures in both atria, right ventricle, pulmonary 
artery and aorta. 


53. Cholinesterase activity in bull semen. 
SHeita Briscor (introduced by Aurrep H. 
CHAMBERS). Depts. of Pharmacology, Oxford 
Univ., England, and Univ.of Vermont, Burlington. 
Human seman was found by Zeller and Joels to 

exhibit cholinesterase (ChE) activity (Helv. 
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Chim. Acta. 24: 968, 1941) and there is an active 
‘true-ChE’ in seminal plasma from the ram 
(Wu anv Krvuecer, 19th Int. Physiol. Congress, 
1953). The ChE of bull semen has now been in- 
vestigated. Spermatozoa and seminal fluid were 
separated by centrifuging the semen at 0°C for 
15 min. at 3000 rpm. The spermatozoa were washed 
in buffered fructose saline and suspended in 
Krebs’ Henseieit bicarbonate solution. ChE 
activity was determined by the standard Warburg 
technique 2+ 37.5°C in 95% nitrogen and 5% CO>. 
The mean ChE activity of the spermatozoa was 
183 wl/gm/hr. with acetylcholine as substrate and 
104.5 ywl/gm/hr. with acetyl B-methylcholine as 
substrate. There was no measurable hydrolysis of 
benzoylcholine. The mean ChE activity of the 
seminal fluid was 949 ul/ml/hr. with acetylcholine 
as substrate and 599 yl/ml/hr. with acetyl 
B-methylcholine as substrate. Neither benzoyl- 
choline nor butyrylcholine was attacked by the 


semina! fluid ChE. These results which suggested . 


that the ChE present in bull spermatozoa and 
seminal fluid was a ‘true-ChE’ were supported by 
results obtained using the specific inhibitors 
Nu 1250 and Nu 683. These compounds inhibit 
‘true’ and ‘pseudo’ ChE respectively. The seminal 
fluid ChE was inhibited 99% by Nu 1250 10-*M, 
but only 21% by Nu 683 10-*M. The significance of 
these results will be discussed. (The investigation 
was suggested by Prof. J. H. Burn, Oxford, 
England.) 


54. Upright position and thermal and other 
responses of chimpanzees. 8. W. Britton, 
Physiological Lab., Univ. of Virginia, Char- 
lottesville. 

Studies were made over 30 months in equatorial 
and temperate climates on 3 young chimpanzees 
(Pan trog.). All were tamed for blood pressure, 
injection and other procedures, and lived freely 
with the author’s family. Arboreal life was greatly 
preferred; on the ground, travel on all fours was 
normal. The upright position was assumed under 
excitement, for surveying and over rough, wet or 
especially snowy terrain. Normal arterial pressure 
was 122/82 mm Hg. In standing 3-10 min. tests, 
systolic levels fell 10-20 mm. Held erect loosely 
by tapes on tilt-table, 8-hr. survival times were 
noted, with reflex losses and blood pressure de- 
creases of 25 mm, and late uneonsciousness. 
Eosinophil counts were reduced. After adrenalec- 
tomy (1 animal) survival time to respiratory 
failure in upright position 1 week post-operatively 
was about 2 hr. thereafter less than 30 min., on 
minimal Cortone (courtesy Merck). Baboons and 
other monkeys responded similarly. Heavy 
Cortone dosage protected completely and re- 
stored standing ability. Exposure to gradually 
increasing cold of winter (to —5°C) was tolerated 
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well by 2 chimpanzees. Early in season, shivering 
was common. One animal observed the second 
winter outdoors, when temperatures were fre- 
quently 0° and reached —15°, showed great vigor, 
and no respiratory troubles occurred. Deep body 
temperatures remained normal at 37°, and_skin 
and superficial readings were 25°-35°. During 2 
summer periods, when air temperatures were 
frequently over 40°, discomfort was shown and 
shade preferred. Body temperatures of 42° were 
noted, and systolic blood pressure decreases of 
20-40 mm Hg recorded in standing tests. Results 
suggest adrenal involvement in resistance of 
animal to pull of gravity, and possible importance 
of these glands in evolution of primates. 


55. Blood ACTH estimation by a cross-cir- 
culation technique. A. BropisH* AND C. 
N. H. Lona. Dept. of Physiology, Yale Univ., 
New Haven, Conn. 

A cross-circulation technique, using the rat as 
the experimental animal, has been developed to 
determine the ACTH content of blood. The 
femoral artery and vein are cannulated and de- 
finitive volumes of blood cross-transfused from 
1 animal to another. The apparatus is so designed 
that the blood volumes of the 2 animals are kept in 
balance. The transfer rate is approximately 1 
ml/min. and volumes as large as 100 ml have been 
exchanged without detriment to the partners. 
By the use of labeled red cells, it has been found 
that twenty 1 ml transfers result in equilibrium 
between the 2 circulations. By uniting a rat with 
an intact hypophysis to an hypophysectomised 
animal, the amount of ACTH in the blood of the 
intact rat can be estimated by the change in the 
adrenal ascorbic acid in the hypophysectomised 
partner, one adrenal being taken before and the 
other at the end of the cross-circulation. By this 
method, a linear relationship has been found 
between the volume of blood transferred from the 
intact rat (5-100 ml) and the fall in adrenal as- 
corbic acid of the hypophysectomised animal. 
Variations in the output of ACTH by the intact 
rat, after various procedures, are reflected by 
proportional changes in the adrenal ascorbic acid 
content. The effect of some of these procedures on 
ACTH output will be discussed. (Supported by « 
grant from the Nat. Inst. of Health, PHS.) 


56. Implications of urinary CO, tension with 
respect to mechanisms of urinary acidi- 
fication. WiLuiAM A. Bropsky. Dept. of Pedi- 
atrics, Univ. of Louisville School of Medicine, 
Louisville, Ky. 

Acidification of the urine, under certain con- 
ditions, can be explained equally well either b: 
tubular secretion of hydrogen ions or by reab- 
sorption of bicarbonate ions. Elements of th2 
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laiter hypothesis are: a) active transport of 
bicarbonate from lumen to peri-tubular fluid by 
al energy consuming process; 6) carbon dioxide 
tension of lumen fluid would be reduced by the 
removal of bicarbonate, and carbon dioxide 
would diffuse from tubule cell to lumen because of 
the gradient; c) continuation of this process along 
the tubule could explain any observed degree of 
u‘inary acidification without invoking other 
active reabsorptive or secretory processes. The 
hypothesis would predict a carbon dioxide tension 
o! urine, less than that of plasma. Conversely, the 
hvpothesis of hydrogen ion secretion would predict 
a pCOz of urine higher than that of plasma. Ex- 
perimental findings on urinary pCO, during severe 
acidosis induced in nembutalized dogs by infusion 
of several strong acids were: urinary pCO, re- 
mained higher than that of arterial plasma after 
loading with NaH2PO,, H;PO., H.SO., HNO; and 
HCl; urine pCO: fell below that of arterial plasma, 
after loading with lactic acid. In non-acidotic 
dogs during preliminary periods before loading the 
urinary pCO: was often less than that of plasma. 
Data herein and elsewhere indicate that one does 
not have to invoke the secretion hydrogen ions per 
se to explain acidification of the urine under 
certain conditions. 


57. Separate determination of tissue re- 
sistance, airway resistance and total re- 
sistance of the lung-thorax system of rats. 
ALFRED W. Bropy* anp ARTHUR B. DuBois 
(introduced by Wiii1aM J. RAsHKIND). Depts. 
of Physiology and Pharmacology, Grad. School of 
Medicine, Univ. of Pennsylvania, Philadelphia 
and Creighton Univ., School of Medicine, Omaha, 
Nebr. 

A cat with closed tracheotory tube was sub- 
jected to rapid sinusoidal pressure changes in a 
body plethysmograph. This produced compres- 
sional changes in the lung gas 8-10 times the 
volume that flowed in and out of the dead space. 
Thus motion of the lungs and chest was produced 
with essentially no flow of gas through the air- 
ways, and the tissue resistance could be measured. 
Calculation of the tissue resistance was made 
from the simultaneously measured amplitude and 
vhase lag of intratracheal pressure with respect to 
driving pressure since the FRC, elastance and 
natural frequency of the chest-lung system of the 
animal with open trachea were known. At low 
‘low rates, tissue resistance equalled about half 
the value of the total’ resistance as obtained by 
the outflow method of Comroe et al. Airway resist- 
ance alone was determined by a different method 
(DuBois, Botelho and Comroe 1954) which con- 
sisted of measuring the small changes of plethys- 
mograph pressure and rate of airflow during 
spontaneous rebreathing of the cat entirely en- 
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closed inside the plethysmograph and allowing for 
water vapor. Airway resistance was 70% of the 
total resistance obtained by the outflow method 
mentioned above. 


58. Determination of lead vectors and the 
Burger triangle in normal human subjects. 
Danie. A. Bropy, Biarr D. Ers* anp WILLIAM 
E. Romans.* Cardiovascular Lab., Dept. of 
Medicine, Univ. of Tennessee, Memphis. 

Square wave reciprocal energization of the 
Einthoven lead pathways with 1 ma. of direct 
current was produced in 6 subjects by means of a 
45 volt battery in series with an electrical key and 
suitable resistor. The basic technic consisted of 
moving an exploring electrode over the torso until 
an electrocardiograph connected between it and a 
reference electrode on the chest- failed to record a 
deflection when the key was closed during elec- 
trical diastole. In this manner the surface traces of 
several isopotential sheets of each lead field were 
mapped out. Lead vectors (gradients of the lead 
fields in the vicinity of the anatomic ventricular 
center) were calculated from these isopotential 
maps, and Burger triangles were constructed from 
the lead vectors. The direction of the lead I, II 
and III vectors ranged from —7° to —15°, 66° 
to 83°, and 102° to 116°, respectively. The magni- 
tude of the lead vectors was of the order of 1 
mv/cm/ma, and tended to be larger in the smaller, 
narrow-chested subjects. The average ratio of 
their magnitudes was very nearly 6:8:9, respec- 
tively. The range of directions of the vertical 
median of the triangles (lead aVf vector) was 
86°-97°, and the triangles proved to be virtually 
coplanar with the anatomical frontal plane. The 
prospective advantages and limitations in apply- 
ing the Burger triangle as an electrocardiographic 
frame of reference will be discussed. (Aided by 
research grant H1362-C2, Nat. Heart Inst., 
PHS.) 


59. Average critical temperatures in cattle 
and man. SamueLt Bropy. Dept. of Dairy 
Husbandry, Univ. of Missouri, Columbia. 

a) Critical temperatures in European cattle 
(Bos taurus) : 60°F, sharp rise in evaporation and 
respiration rates; 75°F, rapid decline in the rise of 
evaporation and respiration rates, with abrupt 
rise in rectal temperature, followed by deciine in 
feed consumption, milk production, body weight, 
thyroid activity, heat production, pulse rate, 
COQ:-combining capacity and rise in blood creat- 
inine and pu; 105°F, meeting of skin and environ- 
mental temperatures, rectal temperature attains 
the near-lethal 107-108°F level in contrast to 
normal 101°F. b) Large (Holstein) and high-pro- 
ducing cows reach critical reactions at lower en- 
vironmental temperatures than small (Jersey) 
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and low-producing cows. c) Indian cattle (Bos 
indicus), similar in weight to Jerseys, lagged by 
about 15°F in reaching critical reactions. The 
sharp rise in evaporative cooling occurred at 
75°F, decline in this rise and sharp rise in rectal 
temperatures at 95°F, reaching about 106°F at 
ambient temperature 105°F. The greater heat 
tolerance of indicus is attributed to lower heat 
production, feed consumption and milk produc- 
tion, and higher evaporative cooling. d) The abrupt 
rise in evaporative cooling in resting man occurs 
at about 80°F in contrast to 60°F in taurus and, 
unlike in cows, vaporization rate rises steadily. 
The continuous rise in vaporization rate and 
lower heat production maintains constant man’s 
rectal temperature. The rectal temperature in 
cows is 14°F above, and in man 6-7°F below am- 
bient temperature 105°F. Cattle are less heat 
tolerant because of greater resting heat production 
per unit area than in man. (Supported by ONR 
and AEC.) 


60. Cortico-spinal responsiveness during EEG 
arousal. JoHN M. BrooKHART AND ALBERTO 
ZANCHETTI.* Dept. of Physiology, Univ. of 
Oregon Med. School, Portland. 

Sixteen comatose cats were prepared by mesen- 
eephalic thermocoagulation sparing the basis 
pedunculi on one side. Spontaneous spindle bursts 
were recorded oscillographically from a mono- 
polar electrode on the sensorimotor cortex at a 
point midway between stimulating electrodes. 
Pyramidal volleys were induced by single shocks 
to cortex and recorded oscillographically ftom 
bipolar electrodes at the mid-olivary level. Re- 
sponsiveness of cortico-spinal and related cortical 
interneurons was estimated by measurements of 
response areas of induced pyramidal volleys. 
Pyramidal responsiveness during interspindle lulls 
was relatively stable. During spindle bursts, re- 
sponsiveness fluctuated over a wide range, the 
extremes correlating with different phases of 
spindle waves. Mean responsiveness did not differ 
significantly from the level during interspindle 
lulls. During EEG arousal produced by olfactory 


or diencephalic stimulation, pyramidal responsive- _ 


ness stabilized at a level similar to that obtained 
during interspindle lulls and to the mean level 
during spindle bursts. The results suggest that 
the intracortical events responsible for electro- 
cortical desynchronization and arousal do not in- 
fluence the responsiveness of cortico-spinal 
neurons and their associated interneurons. 
(Aided by USPHS grant B-385.) 


61. Sites of simultaneous action of excitatory 
and inhibitory influences on monosynaptic 
reflex pathways. CHANDLER McC. Brooks AnD 
Kiyomi Korzumi*. Dept. of Physiology, State 
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Univ. of New York College of Medicine, New 

York City. 

Stimulation of various points in the suprabulbar 
reticular formation was found to inhibit mono- 
synaptic reflexes induced either by stretch of ex- 
tensor or flexor muscles or by excitation of targe 
afferent fibers therefrom. The degree and du- 
ration of this inhibition varied but in some in- 
stances persisted for as long as 3} min. after 
cessation of a 15 sec. tetanization of the reticular 
formation. When antidromic potentials were ob- 
tained from the motoneuron pools involved (as 
judged by the fact that stimulation of these af- 
ferents facilitated the antidromic potentials), it 
was found that reticular formation stimulations 
which blocked these reflexes did not simultane- 
ously inhibit the antidromic potentials. Anti- 
dromic firing was actually facilitated at times 
when the reflexes were completely blocked or de- 
pressed. This was interpreted as evidence that 
inhibitory influences from the reticular formation 
blocked orthodromic activation of dendritic ele- 
ments of motoneurons or acted on afferent ter- 
minals but at the same time tended to counteract 
possible axon hillock block, thereby facilitating 
motoneuron discharges induced by impulses 
invading the soma elements from the axonal side. 
The polysynaptic reflexes, dorsal root potentials 
and dorsal root reflexes were simultaneously in- 
hibited by reticular formation stimulations which 
potentiated antidromic firing of motoneurons. It 
was likewise observed that simultaneous stimu- 
lation of inhibitory areas in the reticular forma- 
tion did not prevent but often caused augmenta- 
tion of post-tetanic potentiation of monosynaptic 
reflexes induced by tetanization of peripheral 
afferents. (Supported by a grant (PHS B-25 C-3), 
Natl. Inst. of Neurological Diseases and Blind- 
ness, PHS.) 


62. Prompt effects of gamma radiation on 
respiration of monkeys. PuiLtuips M. Brooks 
(introduced by A. P. GaaaeE). Dept. of Radi- 
obivlogy, USAF School of Aviation Medicine, 
Randolph Field, Tex. 

The trachea of urethane anesthetized Rhesus 
monkeys of both sexes was cannulated and ther 
connected to a closed system respirometer. The 
animals were given whole-body exposure from : 
gamma souree with energy similar to that ot 
Co®°. The dose rate was 1,000 rpm, and the doses 
1,000 r, 2,500 r and 10,000 r. Data are presentec 
to show the following trends within 100 min. afte 
the start of exposure with doses above 1,000 r. Al- 
though significance could not always be shown 
for all of the time periods of the various doses, the 
greatest changes, which were usually significant. 
occurred while the animals were being exposed to 
doses of 5,000 r and more. /) The respiratory rate 
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wis increased with all doses above 1,000 r. 2) The 
tidal volume and respiratory minute volume were 
increased with doses of 5,000 r and 10,000 r, while 
with the 2,500 r they showed significant changes in 
both directions. 3) The oxygen consumption rate 
wes unchanged with a dose of 2,500 r and tended 
to be depressed with the higher doses. 


63. Heart rate and blood pressure measure- 
ments during physical activity. LUCIEN 
Brouna, Pau E. Smiru, Jr.* anp Mary E. 
HarRINGTON.* Haskell Lab., Wilmington, Del. 
Healthy young men and women were studied to 

determine the variation in heart rate and blood 

pressure during physical activity produced by 
pedaling a bicycle ergometer. Heart rate was re- 

corded continuously by chest electrodes and a 

cardiotachometer. Blood pressure was measured 

using the auscultatory technique. The sphygmo- 
manometer cuff was inflated and deflated by 
automatic means and the Korotkov sounds were 
detected through an electrical pickup and an 
amplifier. Records were obtained every 60 sec. 

The exercise consisted of pedaling a bicycle er- 

gometer at constant rate for various lengths of 

time with work load increasing from 360 to 900 kg 
m/min. The environment was controlled to an 

average dry bulb temperature of 72°F and a 

relative humidity of 50%. When heart rate in 

beats per minute and blood pressure in mm/Hg 
are compared during exercise, 3 situations are 
possible: a) the systolic blood pressure is greater 

(numerically) than the heart rate; b) the systclic 

blood pressure and the heart rate are equal; c) 

the systolic blood pressure is less than the heart 

rate. All 3 situations are observed in individuals 
who reached the steady state. Some individuals in 
the steady state will always exhibit situation 

(a); others will always exhibit (6); others, (c). 

Thus the situation is characteristic for the in- 

dividual, whether male or female. There is a sug- 

gestion that the most efficient cardiovascular 
adaptation to exercise occurs when the systolic 
blood pressure, in mm/Hg, remains numerically 
greater than the heart rate in beats per minute. 


64. Plasma potassium changes produced by 
inhalation of 30% and 40% carbon dioxide in 
the dog. E. B. Brown, Jr. Dept. of Physiology, 
Univ. of Minnesota, Minneapolis. 

Mongrel dogs anesthetized with Sodium Pento- 
tlial were used in this study. Arterial blood 
s¢mples were drawn before, during and after in- 
hilation of the CO2 mixtures. These mixtures were 
a:‘ministered through either an endotracheal tube 
0: a tracheotomy tube from an open system. Each 
dog was allowed to breathe 30% CO: in oxygen for 
2 hr. followed by 40% COz in oxygen for 2 hr. and 
then returned to air. Potassium determinations 
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were carried out on a protein-free filtrate of plasma 
with a flame photometer. Mean plasma potassium 
concentrations in 16 dogs increased during the 
CO. breathing as follows: control, 3.9; 15 min., 
4.1; 30 min., 4.2; 1 hr., 4.8; 2 hr., 5.6; 3 hr., 5.8; 
4 hr., 6.1. Following return to air breathing the 
mean values for 12 dogs were 6.7 after 5 min., 
5.6 at 30 min. and 4.7 at 1 hr. All values are ex- 
pressed in mEq/l. The gradual rise over the 
first 2 hr. of high CO2 breathing, with the level 
remaining high over the next 2 hr., is in contrast to 
the rapid rise during the first 15 min. with sub- 
sequent return toward normal that has been re- 
ported in cats. (J. MacKay, Am. J. Physiol. 151: 
469, 1947). The additional rise within the first 5 
min. after return to air breathing was a regular 
finding in the dogs. This is qualitatively similar to 
changes reported in cats breathing comparable 
mixtures. 


65. Subcortical stimulation at frequencies 
ranging from 1000 to 15,000 cycles per 
second (motion picture). GEorcE W. Brown 
AND MARJoRIE L. Brown (introduced by W. R. 
InerRAM). General Med. Research Lab., VA 
Hosp., Iowa City, Iowa, and Dept. of Surgery, 
Univ. of Iowa Med. School, Iowa City. 

Discrete and’ reproducible responses have been 
obtained for a period of 3 months from a series of 
unanesthetized cata stimulated through perma- 
nently implanted subcortical electrodes. Six pairs 
of electrodes were implanted bilaterally in specific 
loci in each cat’s brain. Potential and current were 
recorded for each stimulus. The potentials used for 
stimulation ranged from 0.5-20 volts (rms); the 
stimulus frequency ranged from 1000-15000 cps. 
Careful analysis of the records and procedure 
reveals no evidence that the responses obtained 
are due to inductance, capacitance or rectifica- 
tion. Low frequency artifacts do not appear in the 
recorded stimulus parameters. Similar responses 
have been obtained from biphasic square wave 
stimulation and sine wave stimulation of com- 
parable frequency and intensity. (This investi- 
gation was supported in part by a research grant 
M-641 from the Natl. Inst. of Mental Health, 
PHS.) 


66. Determination of bound and free steroids 
in human and animal urine. J. H. U. Brown, 
Rosert B. Smita III,* Jon GrirFin* aNnD 
ATALANTE ANASON. Dept. of Physiology, Emory 
Univ., Gas 
Human, rat and dog urines have been examined 

for steroids by the method of Porter-Silber 

(P-S) for 17-hydroxycorticosteroids, of Gornall 

(G) for steroids of less specific character, and of 

Mader and Buck (M-B) for blue tetrazolium 

reacting steroids. Samples have been analyzed 




















22 FEDERATION PROCEEDINGS 


after chloroform extraction, butanol extraction, 
and beta-glucuronidase hydrolysis. The adrenal 
steroids in human urine based on a cortisone 
standard averaged 1.1 mg/day in P-S, 2.6 mg/day 
with G and 3.7 mg/day with M-B using chloroform 
for extraction. With butanol as the extraction 
medium the corresponding values were 6.8 mg/day 
P-S, 16.4 mg/day with G, and 30.8 mg/day with 
M-B. After beta-glucuronidase hydrolysis and 
chloroform extraction the values were 4.7 mg/day 
with P-S, 12.6 mg/day with G and 10.8 mg/day 
with M-B. These values probably reflect the lack 
of specificity of the reactions. In the rat, small 
amounts of P-S were present with considerably 
larger amounts of G and M-B. Hydrolysis failed to 
increase the P-S appreciably. The dog produces 
significant quantities of all types of steroids. In 
all 3 species, the ratio of free to bound steroids as 
determined by Beta-glucuronidase are about 
equal. In rats and dogs fed the adrenocorticolytic 
drug DDD the amount of all 3 chromogens de- 
creased with the P-S decreasing proportionately 
more than the other two, again indicating the 
lack of specificity of the latter reactions. (Sup- 
ported by a grant from the Damon Runyon Can- 
cer Fund and the Eli Lilly Research Fund.) 


67. Composition of tissues accounting for in- 
dividual differences in body density. JOSEF 
BrozeEkK AND ANCEL Keys. Lab. of Physiological 
Hygiene, Univ. of Mtnnesota, Mtnneapols. 
Ten men were overfed for 6 months so that they 

gained a total of 114 kg. Measurements of body 

weight and volume before and after showed this 
gained mass had a density of 0.948 gm/ce at 
36° C. Fourteen per cent of the total gain was 
accounted for by increased extracellular fluid 

(E). The remainder (d = .940) must be reckoned 

as fat (d = 0.901) and ‘cellular matter’ (with 

density close to 1.06), so their proportional 
masses can be calculated directly. The total gain 

(the ‘obesity tissue’) comprised 14% E, 24% 

‘cells,’ and 62% fat (ef. Physiol. Rev. 33: 245, 

1953). A similar analysis was made with density 

and fluid data obtained in 16 fat and 21 lean young 

men, matched for height and age. The average 

gross difference between these groups was 29.348 

kg in weight and 31.279 1. in volume (d = 0.938). 

Seven per cent of the difference was accounted for 

by E. In the remainder (total difference minus 

extracellular fluid), only 3 major components dif- 
fering in density may be involved: fat, ‘cells,’ and 
bone. Assuming that the average bone mass in 
these men matched for height is the same in the 

2 groups, the calculation indicates that the gross 

total difference in mass is comprised of 7% E, 

22% ‘cells’ and 71% fat. The result of this inter- 

individual comparison is so close to that from the 

intraindividual experiment that the differences 
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could arise from sampling and measurement 
errors, and the assumption about bone is 
seemingly justified. Alternatively, computation 
shows that only a trifling bone difference between 
the groups would yield a proportion of ‘cells’ to 
fat identical with that found in the experiméntal 
fattening. In either case, the outcome strengthens 
the case for this type of indirect analysis of body 
composition. 


68. Optical and mechanical concomitants of 
activity in carcinus nerve. S. H. Bryant* 
AND JULIAN M. TosraAs. Dept. of Physiology, 
Univ. of Chicago, Chicago, Ill. 

1) Sodium azide (3 mm) has little if any effect on 
either rate of generation or magnitude of scatter- 
ing changes with activity; it delays and finally 
prevents recovery from the scattering decrease 
response; its effect on the scattering increase re- 
sponse is not yet well defined. 2) Artificial, sodium 
poor seawater; osmotically corrected with sucrose, 
depresses the decreased scattering response, 
seemingly out of proportion to its depression of 
electrical activity. Osmotically balancing the 
depleted sodium with choline chloride seems better 
to preserve the scattering decrease with activity. 
These results are entirely preliminary. 3) Car- 
cinus and lobster leg nerves shorten a minute 
amount as a result of activity; such shortening 
occurs whether the concurrent scattering change is 
of the increased scattering, decreased scattering 
or diphasic type. Both the scattering and length 
changes, as so far observed depend primarily on 
activity in the smaller fibers. 4) It has not yet 
been possible to produce a length change with 
0.25% ATP applied either to the living nerve or to 
the glycerol extracted nerve if care is taken to 
control both pu and osmotic pressure; nor has 
tetraethylpyrophosphate, or acetylcholine after 
tetraethylpyrophosphate, produced convincing 
length changes. 


69. Volume of distribution and renal clear- 
ance of para-aminosalicylic acid in the dog. 
Nancy M. BuckLey* AND LEo A. SAPIRSTEIN. 
Dept. of Physiology, College of Medicine, Ohio 
State Univ., Columbus. 

Para-aminosalicylic acid injected intravenously 
as the sodium salt in the dog exhibits a two- 
component plasma disappearance curve. Analysis 
of this curve indicates that the volume of dis- 
tribution of the drug is slightly larger than ex- 
tracellular fluid volume, and that the plasma 
clearance is less than the glomerular filtraticn 
rate. Bladder clearances of para-aminosalicylic 
acid and creatinine also indicate that para-amino- 
salicylic acid clearance is less than glomerular 
filtration rate. Both the bladder and the plasma 
clearance appear to be essentially independent of 
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the plasma concentration of para-aminosalicylic 
acid. The findings suggest that 50-70% of plasma 
PAS is filtered at the level of the giomerulus, 30- 
50% being bound to protein; and that neither 
tubular excretion nor tubular reabsorption of the 
drug occurs. 


7). Teratogenic effects of cholinergic drugs on 
the chick embryos. E. ). BUEKER* AND 
W. S. Piatner. Univ. of Missouri, Columbia. 
Large doses of acetylcholine (1.20 mg-2.85 mg) 

were injected in the yolk sac, air chamber or 

directly on the chick embryo during the 4- to 
12-day incubation period. These doses were well 
tolerated and attended with no gross abnormal- 
ities. DFP in propylene glycol (0.037 mg-0.074 mg) 
had no gross effect on the embryo, but stronger 
doses (0.111 mg) were lethal. Atropine similarly 
produced no malformations. Embryos that were 
treated at 4 days of incubation with heavy doses 
of prostigmine bromide or eserine salicylate 

(1.0 mg-15.0 mg) showed 3 sharp compensating 

S-shaped curvatures which were generally ob- 

served in midsaggital sections of the vertebral 

column of 7- to 12-day treated embryos. This 
anomaly was associated with a shortened lower 
beak, retracted eyelids and shortened lower ex- 
tremities. The mechanism suggested for the action 
responsible for the bendings of the vertebral 
column was one of inhibition of cholinesterase, 
resulting in the accumulation of acetylcholine and 
the production of a contracted state of axial 
musculature. General inhibition of growth of 
mesenchymal elements attended with degen- 
eration and atrophy of axial musculature as well 
as anterior horn cells were factors in transforming 
the initial kyposi$ into a permanent malformation. 


71. Automatic analysis of electroencephalo- 
gram as an index of minimal changes in 
human consciousness. Nem R. Burcu, 
THEODORE H. GREINER AND Epwarp G. Cor- 
RELL (introduced by Horace O. PARRACK). 
Aero Med. Lab., Wright Air Development Ctr. 
Wright-Patterson Air Force Base, Ohio. 

A new method for the analysis of electroen- 
cephalograms recorded on magnetic tape auto- 
matically extracts period information from both 
the primary EEG trace and its mathematical 
derivative, utilizing baseline cross points as the 
coding signal. This method shows individual wave 
symmetry and sequence as well as major periodic 
components over any désired interval. Resu!ts of 
this analysis show progressive change of the EEG 
in conventionally altered states of consciousness, 
such as sleep, hypoxia, and metrazol activation. 
I; has been found that sequential period analysis 
is more sensitive than classical amplitude-time 
interpretation to aperiodic phenomena such as 
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those seen in minimal changes of consciousness. 
The results from 24-30-hour periods of enforced 
wakefulness will be related to the effects of drugs 
known to be active on the brain stem such as 
pentobarbital and epinephrine. 


72. Comparative study of growth-promoting 
activity of a pteridine in relationship to 
thymidine and vitamin By. L. E. Bureess* 
AND D. T. Rotre. Dept. of Physiology School of 
Medicine, Meharry Med. College, Nashvilie, 
Tenn. 

The existence of a pteridine compound which 
appears during the late development of the grass- 
hopper’s egg has been reported previously from 
this laboratory. This reddish-brown crystalline 
substance exhibits infrared absorption spectra 
similar in character, but not identical, with the 
infrared spectra of vitamin B,2. The present in- 
vestigation was undertaken to test the ability of 
this crystalline pteridine to replace thymidine 
and vitamin By: in the nutrition of certain lactic 
acid bacteria. The lactic acid bacteria were grown 
in a synthetic basal medium similar to that used 
by Kitay et al. (J. Bact. 59: 1850). Ten strains of 
lactic acid bacteria, representative of 3 different 
species, were used. None of these bacteria grew in 
the basal medium alone, but all grew in the basal 
medium when thymidine was added. The pteridine 
replaced thymidine in the nutrition of all of the 
organisms used except Lactobacillus delbrueckii 
ATCC 9649. Comparisons of the growth-stimu- 
lating ability of similar graded levels of pteridine 
and vitamin Bi: showed that these 2 compounds 
furnished nearly equivalent growth stimulation of 
organisms tested. In some instances, the initial 
growth response of the organism to the pteridine 
occurred later than the response to vitamin By. 
The possible significance of the findings of this 
investigation will be discussed. (Aided by a 
grant from the Natl. Insts. of Health, PHS.) 


73. Locus of hormonal influence on PAH 
synthesis in rat liver. H. BURLINGTON (in- 
troduced by O. W. Sartorius). Dept. of Physi- 
ology, State Univ. of New York College of Med- 
icine, Syracuse. 

Rat liver slices prepared from castrated, hypo- 
physectomized, or alloxan diabetic males demon- 
strate a reduced ability to synthesize p-amino 
hippuric acid (PAH) from glycine and p-amino 
benzoic acid. The defect can be repaired in the 
crude homogenate in all of these situations by the 
addition of adequate amounts of energy-sources 
and co-factors. The ‘synthetase’ activity in homog- 
enates prepared from hypophysectomized rats is 
independent of potassium ion concentration in the 
range of 2-12 X 10-*m. Preparations from normal 
control animals, on the other hand, show a sig- 
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nificant potassium effect over the same range of 
concentrations. The in vitr> requirement for 
ATP likewise is influenced by hypophysectomy. 
An attempt will be made to define the hormone- 
induced alterations in tissue environment which 
affect the reaction under study. (Supported in 
part by the Natl. Cancer Inst., PHS.) 


74. A specific effect of humidity on the physi- 
ological responses to cold of unclothed 
men. ALAN C. Burton, W. G. LEAcH* AND 
R. A. Snyper. Dept. of Biophysics, Univ. of 
Western Ontario, London, Canada. 

Though quantitative data is lacking, field ex- 
perience with clothed men strongly indicates that 
damp cold conditions are ‘colder’ than dry cold. 
As a basis for future studies of this, the effects of 
humidity on unclothed men have been studied. 
Nine subjects lay, unclothed, in an air-conditioned 
room and were exposed for 2 hr. to temperatures of 
48°F and 58°F. At each temperature, 2 exper- 
iments, 1 at high relative humidity (ca. 80%), the 
other at low humidity (ca. 30%) were made. Rectal 
and 5 skin temperatures, sensations of cold, pilo- 
motor response, oxygen consumptions by metab- 
olism machine, reports by the subect of shivering 
and electromyographic and mechanical records 
were made every few minutes. Results were an- 
alyzed by the statistics of paired data to look for 
significant differences attributable to the different 
humidities. Though the skin temperatures and 
total heat loss were not significantly affected by 
humidity, there were significant effects on the 
physiological responses. The ‘heat debt’ from 
body-cooling was less in the dry cold and the 
degree of shivering was greater (though the O2 
consumptions failed to show this for a reason now 
being investigated). Pilomotor response and 
degree of vasoconstriction were unaffected. Sen 
sations of cold were also greater in the dry-col, 
though skin temperatures were the same as in 
damp-cold. The possibility of explaining these 
findings will be discussed in terms of the uptake of 
moisture from damp air by the layer of skin in 
which the temperature receptors lie. (Supported 
by the Defence Research Board of Canada.) 


75. Semistarvation and performance capac- 
ity. ExuswortH BuskIRK,* JOSEF BROZEK, 
Francisco GRANDE,* JOSEPH T. ANDERSON* 
AND Henry LonestrEET Taytor. Lab. of 
Physiological Hygiene, Univ. of Minnesota, 
Minneapolis. 

The effect of 24 days of semistarvation (S) on 
physical performance was studied in 13 men who 
ate an experimental diet of 1010 calories per day 
entirely derived from carbohydrate. During this 
period the men lost 7.5 kg of weight and 119 gm of 
nitrogen. The experimental design included 21 


days of control (C) and 19 days of rehabilitation 
(R). Physical activity was rigidly controlled and 
for each day consisted of chores, one hour of 
walking on the motor-driven treadmill at 3.5 
m/hr and 10% grade and a 5-mile walk over a 
prescribed course. The men were able to complete 
their assigned work during the entire experiment. 
Aerobic work pulse rates, counted during the last 
5 min. of the 1-hr. treadmill walk, decreased from 
a control value (C15) of 131 to 128 beats/min. at 
S24. Harvard Fitness Test scores decreased 12.5% 
relative to the C15 value at S4. Between S4 and 
S10 the score increased 70% of the S4 value. The 
last 10 days produced a decline to a point that was 
10% above the control value. During rehabilita- 
tion the score did not return to the highest point 
reached during semistarvation. The maximal oxy- 
gen intake declined from 3.88-3.21 1/min. or from 
52.6 cc/kg/min. to 51.2. Grip strength as measured 
by a hand dynamometer showed no change. It is 
concluded that a weight loss of 7.5 kg accompanied 
by nitrogen loss of 119 gm produced only a small 
impairment of the capacity to perform physical 
work. 

76. Maintenance of respiratory function 
during total cardiac bypass utilizing iso- 
lated autologous, homologous and heter- 
ologous lung lobes. G. 8S. CAMPBELL, N. W. 
Crisp AND E. B. Brown (introduced by OwEN 
H. WANGENSTEEN ). Depts. of Surgery and Physi- 
ology, Univ. of Minnesota Med. School, Min- 
neapolis. 

Intravenous sodium pentothal anesthetized 
mongrel dogs were subjected to a 30-min. period 
of total cardiac inflow occlusion (superior vena 


cava, inferior vena cava, azygos vein) with 100% j 


immediate and 90% long-term survival by means 
of an extracorporeal system employing a ‘finger- 
pump’ and an isolated autologous lung lobe, 
usually the right diaphragmatic lobe. Methyl 
merthacrylate and polyethelene plastics were used 
throughout the system to diminish mechanical 
damage to blood constituents; it being noted that 
the platelets fell from 187,000/mm*-100,000/mm‘, 
the prothrombin time remained unaltered, and 
that no hemorrhagic tendencies developed. Hepa- 
rin (1 mg/kg body weight) was utilized to prevent 
clotting, being offset by a single like dosage of 
protamine at the end of the bypass. To allow large 
perfusion flows (600 cc/min.) it was found essential 
to leave the pulmonary veins open, i.e. uncan- 
nulized. With such perfusions a mild degree of 
metabolic acidosis developed (pCOz 36.9 mm Hg, 
HCO;- 14.5 mEq/l., pH 7.25 as compared wit} 
control values of pCO, 43.4 mm Hg, HCO;~ 20.3 
mEq/I., and px 7.32); but within 2 hr the animal 
had returned to essentially normal state (pCO: 
37.8 mm Hg, HCO;- 18.5 mEq/I., pu 7.33). The 
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arteriovenous oxygen difference was 13.7 vol %, 
and the carbon dioxide differential was 5.8 vol. % 
a‘ the end of the perfusion. (All data derived from 
1 autologous lobe experiments.) Studies employ- 
ing homologous and heterologous isolated lung 
lobes are now underway and will be reported. 


77. Tumor growth in partially hepatecto- 
mized rats. A. Cantarow, K. E. Pascukis 
AND J. StasnEy. Div. of Endocrine and Cancer 
Research, Jefferson Med. College, Philadelphia, 
Pa. 

The fact that malignant tumors continue to 
grow in the presence of body wasting suggests a 
priority of the tumor for critical metabolites at the 
expense of the host tissues under these circum- 
stances. There is little information on the possible 
competition between tumor tissue and an active 


} anabolic focus in an otherwise normal organism. 


These experiments concern the growth of the 
following transplantable tumors in partially 
hepatectomized rats: a) two chemically induced 
hepatomas; 6) the Murphy lymphosarcoma; c) 
the Walker 256 tumor; d) the Jensen sarcoma. 
In the partially hepatectomized rats, there was 
considerable (100-300%) enhancement of the rate 
of growth (subcutaneous) of the hepatomas and 
the Walker tumor, but not of the lymphosarcoma 
or Jensen tumor. Liver regeneration, as gauged by 
both weight and N content, was not depressed in 
the presence of these actively growing tumors. 
Similar results were obtained in intact rats in- 
jected with crude commercial liver concentrates. 
Negative results were obtained with certain com- 
mercial soluble liver fractions. Partial hepatec- 
tomy in one member of a parabiotic pair has been 
reported to stimulate liver growth in the intact 
partner. It has been suggested that the regener- 
ating liver may liberate a factor into the cir- 
culation which stimulates growth of the intact 
liver. The data reported here indicate that this or 
some other liver factor enhances the growth also 
of certain epithelial tumors, but apparently not 
of the tested connective tissue tumors. 


78. Influence of various CO, concentrations 
on electrical activity and excitability of the 
brain in the waking monkey. CHARLEs R. 
Carey, K. E. ScHAEFER AND J. M. R. DELGADO 
(introduced by Orr E. Reyno.ps). U. S. Naval 
Med. Research Lab., New London, Conn., and 
Depts of Physiology and Psychiatry, Yale Univ. 
School of Medicine, New Haven, Conn. 

In monkeys, multilead electrodes were perm- 
arently implanted according to Delgado’s tech- 
nique (Yale J. Med. Biol. 24: 351, 1952) for a 
period of 1-3 months in order to study the action 
of 5%, 10%, 15% and 30% concentrations of CO 
in the air upon the brain. The following areas 
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were studied: motor cortex, occipital cortex, 
centrum medianum of the thalamus, hypothal- 
amus, and reticular substance. The pattern of the 
spontaneous electrical activity of each of the areas 
of the brain, recorded on different days, proved to 
be rather constant throughout all the observation 
periods on air. After 10 min. exposure to 10%, 15% 
or 30% COs, there was a generalized slowing down 
and decrease in amplitude in monopolar recording 
of all the areas, with the exception of the hypo- 
thalamus, which seemed to be less affected. With 
10% and 15% COs, bipolar recordings of the 
hypothalamus and reticular substance showed in- 
creased occurrence of runs of 5-7 cps, of higher 
amplitude. This phenomenon was also seen when 
the animals were exposed to 5% COs. With 30% 
CO, there was an initial period of increased num- 
ber of 5-7 eps, followed by a gradual disappearance 
of this activity. In some animals after 18 min. of 
exposure to 15% COs, the reticular substance and 
later the hypothalamus showed bursts of 3/second 
waves of 200-300 microvolts. These bursts were 
rather localized and only from time to time spread 
to more superficial structures. Threshold of elec- 
trical stimulation of the hypothalamus and 
reticular formation decreased under 10%, 15% 
and 30% COs. Thresholds in other areas of the 
brain showed variable changes. (Aided in part 
by the Office of Naval Research NR 113-320.) 


79. Rate of CO uptake by normal erythrocytes 
and by spherocytes. ELIzABETH CARLSEN* 
AND J. H. Comrog, Jr. Dept. of Physiology and 
Pharmacology, Grad. School of Medicine, Univ. of 
Pennsylvania, Philadelphia. 

Experiments were undertaken to determine 
whether the biconcave disc form of the human 
erythrocyte permits more rapid gas exchange than 
the spherical form. CO was selected as the test gas 
and the Dalziel modification of the Roughton- 
Hartridge rapid reaction apparatus was used. 
A 1:40 dilution of deoxygenated cells was jet- 
mixed with buffered saline (P.. = 200 mm Hg, 
pH = 7.43) at 38°C and driven rapidly along the 
observation tube; percentage conversion of intra- 
erythrocytic Hb to HbCO was measured at 
various distances from the mixing chamber (cor- 
responding to 5-100 msec.) by a filter-photometer 
ink writer system. Chemical sphering agents such 
as saponin, taurocholate and sodium cetyl phos- 
phate were unsatisfactory because they produced 
sufficient hemolysis to interfere with the measure- 
ments. However, heating 1:40 blood to 49.6-50°C 
produced spherocytes with minimal hemolysis. 
(The change in shape from discs to spheres, noted 
microscopically, coincided with the macroscopic 
loss of swirling and with changes in light trans- 
mission of flowing blood.) Experiments to date 
upon discs (49°C) and spheres (49.6°C) indicate 
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that change in form from disc to sphere does not 
change the rate of intra-erythrocytic combina- 
tion of Hb with CO as measured by this tech- 
nique. Further studies are being done to determine 
the sensitivity and limitations of this method 
when used with flowing diluted blood in this 
temperature range. 


80. Heat production and cold adaptation. 
LorREN D. Caruson. Depi. of Physiology and 
Biophysics, Univ. of Washington School of 
Medicine, Seattle. 

A number of physiological changes which may 
be termed adaptation to cold have been 
established. Among these are the ability to main- 
tain both core and peripheral temperature in the 
face of severe cold stress. The nature of this change 
has been studied in the rabbit by measuring core 
(rectal and deep muscle) and extremity (ear) 
temperature, oxygen uptake and muscle activity 
(electromyogram). The time relationships in- 
dicate that the adapted animal responds quickly 
with an increase in metabolism if the rate of cool- 
ing is high, and that this response is concurrent 
with increased electrical activity in muscles. The 
electromyogram of the muscles of cold-adapted 
animals is distinctly different from that of un- 
adapted animals. (Aided by Contract AF 


33(038)422 with Arctic Aeromed. Lab., Ladd Air 


Force Base, Alaska.) 


81. Carbonic anhydrase inhibition during 
hypoxia. Eart T. Carter (introduced by 
HusBertus StTrRuGHOLD). Dept. of Physiology- 
Biophysics, USAF School of Aviation Medicine, 
Randolph Field, Tex. 

Five trained unanesthetized dogs were acutely 
exposed to a barometric pressure of 350 mm Hgina 
decompression chamber. Diamox, carbonic an- 
hydrase inhibitor, was administered intravenously 
(100 mg/kg). before decompression in one series of 
runs and after decompression in another series. 
Arterial blood samples were analyzed for Po, by 
the Riley technique, alveolar Poo. was estimated 
from end-tidal gas samples, whole arterial blood 
CO. content was determined by the method of 
Van Slyke, and ventilation-gas exchange data 
were obtained on a recording spirometer. The 
following observations were made: 1) decrease in 
arterial Po, following decompression was less in 
animals previously given Diamox than in con- 
trols; 2) arterial Po, rises when Diamox is given 
after steady state at altitude was obtained; 3) 
alveolar Poco, decreases more during ascent with 
Diamox than without Diamox, 4) alveolar Peo, 
decreases if Diamox given after steady state at 
350 mm Hg pressure; 5) Diamox-treated dogs 
manifested a higher ventilation equivalent for 
COz when at 350 mm Hg than controls at same 
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altitude; 6) Diamox-treated dogs manifested 
greater decrease in arterial CO: content after 
ascent than did control dogs, and 7) no differences 
in expired air R. Q. were noted when treated dogs 
were compared to controls. All initial observa- 
tions at altitude were made after at least 30min. 
exposure. All ground level observations repre- 
sented the basal state. 


82. Purification and properties of a urinary 
activator of plasma profibrinolysin. D. 
Rosert CELANDER* AND M. Mason Guest. 
Carter Physiology Lab., Univ. of Texas Med. 
Branch, Galveston. 

Urokinase, an agent in urine which converts 
profibrinolysin (plasminogen) to fibrinolysin, has 
been purified from 4000- to 12000-fold in yields of 
approximately 50% through use of foaming 
technics. The urine is shaken at room temperature 
and neutral px for 2 min. The foam is removed 
from the urine, liquefied, adjusted to pu 4.5, and 
frozen. The precipitate which forms is collected, 
washed with Versene-saline buffer, pH 6.8, and 
solubilized in Versene-saline buffer, po 8.6. The 
solution is sequentially dialyzed against borate 
buffer, pH 9.2, phosphate buffer, pu 7.2, and dis- 
tilled water, and finally shell frozen and lyophil- 
ized. From 5 to 15 mg of a nearly white, odorless, 
water soluble product are obtained per liter of 
urine. Average pooled urine assaying 0.01 u/mg 
solid yields a preparation containing as much as 
128 u/mg solid. Urokinase activates the pro- 
fibrinolysin of dog, man, rabbit, cow and rat. 
With excess profibrinolysin, the rate of fibrinoly- 
sin formation is directly proportional to the kinase 
concentration, but the total amount of fibrinoly- 
sin formed is independent of kinase concentration. 
Urokinase appears to be non-proteolytic against 
casein. The activity is heat labile, 50% being 
destroyed in 15 min. at 80° C., 93% in 15 min. at 
100° C. At px 4-10, it is stable for 45 min. at 
37° C., but at pH 12, it is 96% destroyed under 
these conditions. Increase in apparent activity 
during foaming suggests that native urine con- 
tains a prokinase. 


83. Resumption of heartbeat in the rabbit 
fetus after being kept at 10° or 0° C for 1 or 
2 days. M. C. Cuane. Worcester Fndn. for 
Exptl. Biology, Shrewsbury, Mass. 
Resumption of heartbeat in the 10-day-cld 
rabbit embryo was observed after being kept at 
10° or 0°C for 4 or 7 days respectively (Federation 
Proc. 13: 25, 1954). Further observations have 
been made in embryos at late stages of develop- 
ment. Thus, 19-22-day-old rabbit fetuses were 
kept in Ringer’s solution at 38°, 25°, 10° or 0’C 
for various lengths of time and the isolated heert 
suspended in Ringer’s solution was observed at 
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35°C. No heartbeat was resumed after the fetuses 
w:re kept at 38° or 25°C for 2-3 hr. In contrast, the 
rhythmic contractions of only the right auricle 
were observed after the fetuses were kept at 10°C 
for 1 day while the rhythmic contractions of only 
ventricles were observed after the fetuses were 
kept at O0°C for 2 days. The rate of heartbeats 
varied widely among specimens, ranging from 
16-88/min. This held true whether the heart was 
isolated from untreated fetuses or from fetuses 
subjected to subnormal temperature. Irregular 
contractions were first observed in hearts of the 
fresh fetuses or after mechanical stimulation in 
the subnormal temperature-treated fetuses. 
Rhythmic contractions occurred after 2-5 min. 
and lasted for about 30 min. in the fresh specimen 
or lasted for about 15 min. in the subnormal 
temperature treated specimen. (Supported by a 
grant from the Josiah Macy, Jr. Fndn.) 


84. Comparison of rebreathing and breath 
holding breaking point curves at 5300 feet. 
JoHun L. CHAPIN (introduced by CLARENCE A. 
MaaskE). Dept. of Physiology, School of Medi- 
cine, Univ. of Colorado, Denver. 

Fowler (J. Appl. Physiol. 6: 539, 1954) demon- 
strated penetration of the breath holding breaking 
point curve by alternate breath holding and 
rebreathing breaking point gas. Mithoefer et al. 
(J. Appl. Physiol. 5: 797, 1953) presented re- 
breathing breaking point data which, while not 
accompanied by breath holding data, show pene- 
tration of published sea level breath holding 
breaking point curves. Since chronic exposure to 
altitude results in lowered breaking point Paco, 
values, a comparison of breath holding and re- 
breathing breaking point curves at altitude 
seemed indicated. End expiratory gas was sampled 
by Haldane sampling tube at both breath holding 
and rebreathing breaking points. The gas was 
analyzed with a Scholander gas analyzer. The 
volume of the closed rebreathing system exceeded 
the vital capacity of each of the 7 subjects. Both 
breaking point curves were established with in- 
spired percentages of 21, 30 and 50% Ox. In addi- 
tion 15% Oz was used in the breath holding series. 
Each subject breathing each gas concentration 
developed higher CO2 and lower Oz values during 
rebreathing than during breath holding. Re- 
breathing gas high in oxygen resulted in sub- 
jective sensations of marked vasomotor dis- 
turbance with sweating: In order to measure some 
ot these changes a different group of 8 subjects 
rebreathed 100% Oz to the breaking point. Re- 
breathing 100% O: resulted in an axillary temper- 
ature increase of about °C. Ventilation reached 
about 66% of the maximum breathing capacity. 
Heart rate increased 41%. Systolic blood pres- 
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sure increased 44 mm Hg, diastolic rose 16 mm 
Hg. 


85. Invertase inactivation by urea. AURIN M. 
Cuase AND Mary S. Krorxov*. Biological 
Labs., Princeton Univ., Princeton, N. J. 

The hydrolysis of sucrose by Difco invertase 
and by G. B. I. invertase was measured polari- 
metrically in the presence of various concentra- 
tions of urea at pH 4.6 and 26°C. Both enzyme 
preparations behaved alike. An immediate, re- 
versible inactivation occurred, 1.5 M urea re- 
ducing the activity by half. A simple mass law 
analysis of the data indicated that about 1.7 urea 
molecules combine with one invertase molecule 
or active catalytic site, to form the hypothetical 
inactive complex. There was no evidence for any 
other inactivating reaction than a rapid, re- 
versible one at the pH and temperature of these 
experiments. Comparison of these results with 
those from similar experiments on Cypridina 
luciferase (OSBORNE AND CuHase, J. Cell. Comp. 
Physiol. 1954), shows the same ratio for the 
number of urea molecules to enzyme molecule in 
the inactive complex, although luciferase is 
apparently about two and a half times as sen- 
sitive to urea. Both enzymes are affected by lower 
urea concentrations than those reported in the 
literature as necessary to alter such properties of 
protein solutions as optical activity or viscosity, 
for example. (Aided by a Natl. Science Founda- 
tion grant.) 


86. Comparison of esophageal and intra- 
pleural pressure in man. REUBEN M. CHER- 
NIACK AND DONALD F. Proctor (introduced by 
J. Dovure). Johns Hopkins School of Medicine, 
Baltimore, Md. 

Measurement of the pressure surrounding the 
lungs is essential for a quantitative description of 
the mechanical properties of the lungs. This may 
be determined by measuring either the intra- 
pleural pressure or the pressure within the oe- 
sophagus. Intrapleural and eosphageal pressures 
were recorded simultaneously in 6 conscious and 4 
anesthetized subjects. Esophageal pressures were 
measured by means of an air-filled balloon, while 
intrapleural pressure was measured from a small 
air bubble in the pleural space. Both pressures 
were recorded during static and dynamic states by 
means of strain gauge transducers. In all subjects 
the esophageal pressure changed in parallel with 
the intrapleural pressure during spontaneous 
breathing but was consistently less negative. 
During controlled breathing under anesthesia and 
during larger tidal breaths the pressures deviated 
from each other considerably. The simultaneous 
recording of air flow plus use of momentary ir- 
terruption in the conscious subjects rendered the 
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data accessible to differentiation into elastic and 
non-elastic components. The prime difference be- 
tween esophageal and intrapleural pressures was a 
greater negativity of the pleural pressure under 
static conditions, particularly during expiration. 
These findings suggest that the esophagus may 
have elastic properties of its own which are re- 
flected in esophageal pressure measurements. The 
measurement of the elastic properties of the lung 
using esophageal pressures may therefore be mis- 
leading. On the other hand, the pressure required 
to overcome viscous resistance as measured with 
esophageal pressures appears to approximate that 
measured with intrapleural pressure. 


87. Chronic bilateral carotid arterial oc- 
clusion in epileptic monkeys. JoserH G. 
Cuusip, LENORE M. Kopge.torr* AND NICHOLAS 
Kore.orr.* Neurological Div., St. Vincent’s 
Hosp. and Dept. of Bacteriology, Psychiatric 
Inst., New York City. 

Clinical and electroencephalographic effects of 
ligations of both carotid arterial systems were 
studied in 13 Macaca mulatta made epileptic by 
alumina cream treatment of a principal cerebral 
sensorimotor area. In 5 monkeys both common 
carotid arteries were ligated simultaneousiy; 4 
survived without significant change, while the 
5th expired on the Ist postoperative day. In 4 


monkeys both common, internal and external 
carotid arteries were ligated simultaneously; 3 
expired on the Ist postoperative day, while the 
4th survived without significant clinical or EEG 
change. In 4 monkeys ligation of the common, 
internal and external carotid arteries of one side 
was followed later by similar contralateral liga- 


tions; no clinical or electroencephalographic 
changes occurred in 2 monkeys whose contralateral 
ligations were performed after 18 and 21 months. 
Two monkeys, with contralateral ligations after 
interval of 6 wk., expired on the 6th and 7th 
postoperative day. Importance of actual and 
potential collaterals to circle of Willis (vertebral- 
basilar and external carotid-internal carotid 
systems) following, carotid arterial occlusion is 
stressed. Unilateral interruption of common, 
internal and external carotid arteries is very well 
tolerated; survival following added ligations of 
the contralateral carotid arteries is more likely if 
delayed sufficiently to permit development of 
adequate collateral circulation. Since simul- 
taneous bilateral common carotid artery occlu- 
sions are much better tolerated than simul- 
taneous bilateral common, external and internal 
carotid artery occlusions, collateral circulation 
via external carotid-internal carotid anastomoses 
is considered important for postoperative sur- 
vival, particularly in monkeys with small verte- 
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bral-basilar circulation. (Aided by grant NIH, 
PHS.) 


88. Electric bicycle ergometer for perform- 
ance studies. Hans G. CLAMANN. Dept. of 
Physiology-Biophysics, USAF School of--Avi- 
ation Medicine, Randolph Field, Tex. 

In studies on work performance in relationship 
to respiratory and circulatory functions, the 
simultaneous and continuous recording of the 
muscular work is desirable. For this purpose, an 
electric bicycle ergometer has been developed. 
The back wheel of a bicycle has been replaced by 
an aluminum dise of approximately the same 
diameter. This disc is encompassed by a coaxial 
movable frame bearing on its periphery two sets 
of electromagnets. This frame is connected to an 
elastic steel rod, the movements of which operate 
a pointer and a potentiometer. If the electro- 
magnets are energized and the disc is rotated eddy 
currents are produced in the disc, the magnetic 
field of which produces a torque on the frame. 
This torque is proportional to the workload for a 
given number of rotations of the disc per unit 
time and a given current to the electromagnets. 
A magnetotachometer delivers electric current to 
a voltmeter, calibrated in rpm, and also to the 
aforementioned potentiometer. This system forms 
an integrating network, the output of which is 
proportional to the workload and can be fed into 
a recording galvanometer. The mechanical 
pointer indicates simultaneously the workload on 
a dial. A rectifier feeds d.c. current to the electro- 
magnets. By varying this current, the workload 
can be changed from 5-300 watts. 


89. Metabolism of rats chronically and 
acutely exposed to various environmental 
conditions. Rospert T. CLARK, JR., DomINIc 
CriscuoLo,* GrorceE Guy* AND BERNHARD 
Hoeuscuer.* Dept. of Physiology-Biophysics, 
USAF School of Aviation Medicine, Randolph 
Field, Tex. 

Metabolism studies were made on rats chroni- 
cally exposed from 3-5 months to heat (36°C), 
cold (5°C), altitude (18,000 ft. plus 28°C), aad 
heat plus altitude (18,000 ft. plus 36°C). Basal 
metabolism studies were made on all animals 
at 5°, 28°, and 36°C. Oxygen consumption measure- 
ments at 5°C. were not different in any group. At 
28°C, the O2 consumption of the heat plus altitude 
was lower than the altitude and the cold exposed 
animals. Metabolism studies at 36°C showed the 
heat plus altitude animals as lower than the ccld 
and heat exposed groups. Basul metabolism in 1ll 
conditions was higher in the group exposed to 
5°C than those in which the measurements were 
made at 28° and 36°C. Another series of animls 
was acutely exposed to altitude. Rectal temp2r- 
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atures and Os: consumption were ‘measured im- 
mediately on arrival at altitude and every 2 hr. 
a{terwards for 48 hr. No change in temperature or 
OQ. consumption was observed. The dehydro- 
gc nase activity of liver homogenate was measured 
o: all of the chronically exposed groups and was 
higher in all cases except in the heat exposed 
animals. Myoglobin values as determined from 
h art, diaphragm and gastrocnemius tissues were 
dvcreased in gastrocnemius muscle of the heat 
exposed animals. Adrenal hypertrophy was found 
in all but the altitude group. 


9. Activity of knee joint proprioceptors 
during flexion-extension movement. LEON- 
ARD A. CoHEN (introduced by Joun F. Fuuton). 
Dept. of Physiology and Pharmacology, School 
of Medicine, Univ. of Pittsburgh, Pittsburgh, Pa. 
In decerebrate cats insulated recording elec- 

trodes were implanted upon the posterior articular 

nerve which innervates the knee capsule and the 

wound was closed. The animal was strapped in a 

normal upright posture and the hind limb under 

investigation was clamped in a joint rotating 
device which moved the leg through the full 
physiological range of flexion-extension move- 
ments. As movement proceeded the following 
sequence of events was displayed by each re- 
ceptor once it started to fire; impulse frequency 
steadily increased to a peak, decreased from the 
peak and, finally, ceased. There appeared to be no 
blind spots in the coverage of flexion-extension 
movements since the various ranges of sensi- 

tivity for each of the proprioceptors studied in a 

given preparation overlapped considerably and 

altogether they covered the entire physiological 
range of joint movements. If the joint movement 

was stopped within the sensitivity range of a 

proprioceptor the impulse frequency usually 

decreased very slowly. Occasionally a receptor was 
recorded which adapted quickly but, oftentimes, 
repeated examination of a supposedly ‘fast 
adapting’ type receptor yielded some records 
which could definitely be classed as being typical 
‘slow adapting’ type responses. Most of the 
proprioceptors responded similarly to move- 
ments through their critical range regardless of 
the direction of movement. Some _ receptors, 
however, could distinguish between flexion or 
extension since they would fire only during one 
or the other. (This work was supported in part by 
a Natl. Insts. of Health grant, no. B558.) 


91. Radiation recovery activity associated 
with a deoxyribonucleoprotein fraction 
'rom mouse spleen. LEONARD J. CoLE AND 
Marie E. Euuis (introduced by Henry I. 
XOHN). Biological and Med. Sciences Div., 
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U. 8. Naval Radiological Defense Lab., San 

Francisco, Calif. 

During the course of studies on the radiation 
recovery factor in homogenates of spleens from 
immature LAF; mice, an insoluble, fibrous frac- 
tion was obtained which affords post-protection 
against acute death, when injected into LAF; 
mice exposed to otherwise lethal total-body x- 
irradiation (750 r). The separation procedure was 
based on the observation that a fibrous material 
settles out from spleen homogenates within 5 
min. after a fresh homogenate, prepared in su- 
crose-salt medium (CoLE, FIsHLER AND Bonp. 
Proc. Nat. Acad. Sci. 39: 959, 1953), is transferred 
to a flask, and left undisturbed at 5°C. Under 
these conditions, the great bulk of cell nuclei and 
unbroken cells remain suspended in the super- 
natant fluid and can be withdrawn by means of a 
hypodermic needle. The fibrous sediment is re- 
suspended in fresh salt-sucrose medium, and the 
washing process is repeated 4-5 times. The color- 
less, fibrous fraction thus obtained was found to 
possess radiation protection activity, under the 
conditions of these experiments. The isolated 
fraction is soluble in distilled water, insoluble in 
aqueous 0.14 m NaCl, and gives a positive Dische 
diphenylamine reaction. The water solution of the 
fibrous fraction is viscous and opalescent, and 
exhibits an ultraviolet absorption maximum at 
260 mu. The nitrogen to phosphorous ratio is 
4.8, and the ratio of protein to DNA is approx- 
imately 1.8. Microscopically, the fraction con- 
sists almost entirely of mesh-like fibrous strands, 
exhibiting a positive Feulgen reaction along their 
whole length, and a few interspersed cellular 
bodies, apparently enmeshed among the fibers. 


92. Equilibration of CO, in the lungs during 
rebreathing of CO, mixtures. CLARENCE R. 
Co.LuiER (introduced by C. M. GruBer). 
Rancho Los Amigos Respiratory Ctr. for Polio- 
myelitis and College of Med. Evangelists, Los 
Angeles, Calif. 

Rapid infrared CO: analysis during rebreathing 
of COs mixtures from a small rubber bag reveals 
that a plateau of COs concentration is usually 
reached in 15-20 sec. with normal breathing rate 
and volume providing that certain requirements 
of initial CO2 concentration and bag volume are 
met. Equilibration was performed on 12 patients 
with heart or lung disease approximately 1 min. 
after completion of sampling of pulmonary artery 
blood by means of a cardiac catheter. The plateau 
of CO. tension reached during rebreathing was 
compared with the CO. tension of the mixed 
venous sample, determined by the indirect 
method. The mean deviation from the mixed 
venous tension was +0.1 with a standard de- 
viation of 3.2 mm Hg. The maximum deviations 
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were —5.7 and +4.4 mm Hg. The same random 
deviations were observed at high as at low dead 
space-tidal volume ratios indicating that moder- 
ate distribution abnormalities of the lungs do not 
interfere with estimation of mixed venous CO. 
tension by rebreathing. The peak infrared alveolar 
CO, tension was considerably below the arterial 
CO; tension in the patients with high dead space- 
tidal volume ratios, but correlated well in those 
subjects with ratios below 40%. (Aided by a grant 
from the Los Angeles County Heart Assoc.) 


93. Cardiac output in trained adrenal de- 
ficient dogs. W. D. CoLLINGs AND CLARENCE 
F. Decxer.* Dept. of Physiology, Michigan 
State College, East Lansing. 

An attempt was made to make certain cardio- 
vascular measurements in a group of 5 trained, 
unnarcotized, bilaterally adrenalectomized dogs. 
Heart rate, blood pressure, electrocardiogram, 
stroke index and cardiac index were followed 
simultaneously in the same animal in various 
states of mild adrenal cortical deficiency. The 
cardiac index was determined from the contour 
of the pressure pulse curve according to the 
method of Hamilton and Remington. A Statham 
pressure transducer and a direct recording gal- 
vanometer were used in recording the central 
pulse from the carotid artery. The earliest ob- 
served circulatory alteration following bilateral 
adrenalectomy was a reduction in the pulse 
pressure marked by a decrease in systolic and a 
rise in diastolic blood pressure. The cardiac index 
was also reduced. These changes occurred before 
marked alterations appeared in the electrocar- 
diogram, blood nonprotein nitrogen, plasma so- 
dium or potassium. Adrenalectomy caused a drop 
in cardiac index from the average control of 
3.76-2.55. Without supportive therapy the index 
decreased further to 2.13, whereas recovery, on 
therapy, raised the cardiac index to 2.85. Such 
cardiovascular improvement often occurred be- 
fore any marked recovery changes in blood 
chemistry. 


94. Liver glycogen and fatty acid synthesis in 
normal and x-irradiated rats. JOHN G. 
ConiGLio, DonaLp B. McCormick AND GRAN- 
VILLE W. Hupson (introduced by F. R. Bioop). 
Depts. of Biochemistry and Radiology, Vander- 
bilt Univ. School of Medicine, Nashville, Tenn. 
Adult, male Sprague-Dawley rats given 750r 

(in air) total body x-irradiation show increased 

C'‘ incorporation from acetate into liver fatty 

acids when compared with non-irradiated pair-fed 

controls (Federation Proc. 13: 194, 1954). We have 
now investigated the relationship between the 
amount of liver glycogen and the incorporation of 

C4 from acetate into liver fatty acids. One group 
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of rats was injected intraperitoneally with acetate- 
1-C!* 22 hr. after 750r total body x-irradiation. 
These rats and non-irradiated controls, similarly 
injected, were fasted between the time of irradi- 
ation and the time of sacrifice (30 min. after in- 
jection). An increase in liver glycogen and in- 
corporation of C4 into liver fatty acids occurred 
in the irradiated animals. In a second experiment 
rats were fasted 24 hr. pre- and 22 hr. post-ir- 
radiation (750r) to allow increased glycogen 
mobilization to the liver. One group of non-ir- 
radiated animals was fasted for 46 hr.; another 
group was allowed food until C!4 administration. 
All rats were sacrificed 30 min. after injection 
with C'4-acetate. The following are typical 
results obtained in this experiment: total liver 
glycogen of 72.1, 17.3 and 298 mg. and total counts 
per minute in liver fatty acids of 6200, 2150, and 
11,200 for irradiated, starved controls and fed 
controls, respectively. (AEC Contract No. 
AT (40-1)-1033 (No. 4.) 


95. Pulmonary-artery wedge pressure in 
relation to detectionof mitral insufficiency. 
DANIEL C. ConNoLiy,* Howarp B. BURCHELL, 
JOHN W. KIRKLIN* AND Earu H. Woop. Mayo 
Fndn. and Mayo Clinic, Rochester, Minn. 
The pulmonary-artery wedge-pressure pulse in 

man has been demonstrated to be a reasonably 

accurate representation of the left atrial pulse, 
both in pressure and countour. A characteristic 
increase in the amplitude of the systolic (V) wave 
of the pulmonary-artery wedge-pressure pulse has 
been described in mitral insufficiency, due to 
regurgitation of blood into the left atrium during 
ventricular systole. However, the height of the V 
wave has not in itself proved constantly useful in 
the distinction of mitral insufficiency from mitral 
stenosis, probably due to the fact that the dis- 
tensibility characteristics of the pulmonary 
venous-ileft atrial compartment and other factors 
in addition to the actual volume of regurgitant 
flow are of considerable importance in determining 
the amplitude of the V wave. The interrelation- 
ships of cardiac output, pulmonary-vascular re- 

Sistances, heart rate, mean pulmonary-artery 

wedge pressure and magnitude of the V wave were 

studied in 31 patients with mitral stenosis, and 

19 patients in whom a diagnosis of mitral in- 

sufficiency was established with certainty. In 

these 2 groups of patients the best distinction was 
obtained in the respective positive correlations 
between the amplitude of the V wave and the 
mean pulmonary-artery wedge pressure. When 
pulmonary-artery wedge pressures were elevaied 

to equivalent degrees, the amplitude of the V 

wave was significantly greater in mitral insuf- 

ficiency than in mitral stenosis. With mean left 





ne ih 


tate- 
tion. 
larly 
radi- 
r in- 
d-in- 
urred 
ment 
st-ir- 
ogen 
yn -ir- 
other 
tion. 
ection 
pical 
liver 
punts 
, and 
1 fed 

No. 


» in 
ney. 
1ELL, 
Mayo 
2 
Ise in 
nably 
pulse, 
ristic 
wave 
e has 
1e to 
uring 
the V 
ful in 
nitral 
> dis- 
ynary 
ec tors 
‘itant 
ining 
tion- 
ir re- 
rtery 
were 
, and 
ul in- 
y. In 
n was 
tions 
d the 
When 
vated 
he V 
insuf- 
n left 


March 19565 


airial pressures exceeding 20 mm Hg there was no 
overlap between the 2 groups. 


9). Effects of endocrines on formation of 
‘lipemia-clearing factor’ (LCF) in response 
to heparin. P. CoNSTANTINIDES AND A. CAIRNS 
(introduced by J. K. W. Ferauson). Anatomy 
Dept., Univ. of British Columbia, Vancouver, 
Canada. 

Untreated rats and rats that had been treated 
with various hormones or subjected to various 
endocrine operations were injected with heparin 
and killed 1 hr. later. The plasma from these 
heparinized animals was then mixed in vitro with 
lipemic plasma obtained from other rats that had 
been given an oral oil load 3 hr. previously. The 
decline of the turbidity of the mixtures was de- 
termined colorimetrically immediately, and at 
various intervals after mixing. It was found that: 
1) female adults produced less LCF than male 
adults; the sex difference was absent in immature 
rats; estradiol inhibited LCF formation; anterior 
pituitary extract inhibited it (in the female 
much more than in the male) ; ovariectomy tended 
to accelerate it; progesterone, orchidectomy and 
testosterone had no significant effects. 2) Small 
amounts of glucocorticoids inhibited LCF forma- 
tion but large amounts accelerated it, both effects 
being diminished after protracted steroid ‘treat- 
ment; adrenalectomy accelerated LCF formation; 
desoxycorticosterone, ACTH, and _ moderate 
chronic stress (6 days cold exposure) had no 
significant effects. 3) Thyroxine inhibited LCF 
formation but thyroidectomy had no significant 
effect. 4) Hypophysectomy accelerated _LCF 
formation. 5) Senile rats produced as much LCF as 
weanlings. (Supported by the Natl. Research 
Council of Canada and the Banting Research 
Foundation.) 


97. Radiochromium in the study of red-cell 


survival and gastrointestinal bleeding. 

Mitton Cooper,* CHARLES F. STROEBEL,* 

J. M. StickNEy* AND CHARLES A. OWEN, JR. 

Mayo Fndn. and Mayo Clinic, Rochester, Minn. 

Labeling of erythrocytes with radiochromium 
(Cr*!) affords a relatively simple method for 
evaluation of the survival rate of erythrocytes. 
Although a shortened life span is often associ- 
aied with hemolytic processes, similar survival 
curves may be observed with loss of blood. If the 
presence of bleeding is unsuspected or its amount 
is underestimated, as may occur in gastrointes- 
tinal hemorrhage, the Cr*! data may be misleading 
from both diagnostic and therapeutic viewpoints. 
Simultaneous measurement of Cr! in samples of 
blood and in feces prevents misinterpretation of 
erythrocytic survival curves and permits quan- 


tilative analysis of the intestinal contents for - 
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labeled blood. A simplified technic has been de- 
veloped for labeling circulating erythroc ytes. 
About 50 ml of venous blood is placed in a sterile 
bottle containing 10 ml of Strumia’s A.C.D. 
solution plus Cr*! as sodium chromate. After 15 
min. of mixing at 37°C, an aliquot of the mixture is 
returned to the patient. The efficiency of labeling 
by this method is approximately 90%, varying to 
some extent with the cell volume. T’ : Cr5! not 
bound to the cells virtually has disap, 2ared from 
the circulating blood within 24 hr. Illustrative 
erythrocytic survival curves in hemolytic and 
hemorrhagic states will be presented. 


98. Intracellular accumulation of actively 
transported substances in thin slices of 
mammalian renal cortex maintained in 
vitro. J. H. CopeENHAVER, ‘JR.* AND Roy P. 
Forster. Dept. of Zoology, Dartmouth College, 
Hanover, N. H. 

The accumulation of several compounds prev- 
iously shown to be actively secreted by renal 
tubules was studied in vitro using the various 
media which are most commonly employed for the 
measurement of slice/medium concentration 
ratios. Slices of kidney cortex from rats, rabbits 
and guinea pigs were used both for the direct 
microscopic localization of the dyes, and for the 
determination of S/M ratios of para-amino- 
hippurate, phenol red, and chlorphenol red. In 
contrast to isolated fish kidney tubules, no pref- 
erential concentration of dye was noted in the 
tubular lumina of mammalian slices even under 
those conditions where S/M ratios as high as 40 
were attained. No intracellular accumulation of 
dye occurs in the medulla nor in certain areas of 
the cortex occupied presumably by distal tubules. 
It is apparent that the intracellular concentration 
of these substances is an active process which is 
dependent upon temperature, oxygen supply and 
oxidative phosphorylation, and subject to com- 
petitive inhibition. A search for conditions favor- 
able to luminal concentration disclosed that the 
presence or concentration of potassium, calcium, 
magnesium, bicarbonate or phosphate had no 
influence on the distribution or S/M ratio. The 
conditions have not yet been determined which 
will permit the active transport of secreted 
compounds from the peritubular fluid to the 
tubular lumina in isolated slices of mammalian 
kidney cortex. (Supported in part by PHS Grant 
H-1639 of the Natl. Insts. of Health and the 
Rockefeller Foundation.) 


99. Mechanisms of renin diuresis in dogs. 
A. C. CorcoraN AND FRANCESCO DEL GRECO. 
Research Div., Cleveland Clinic Fndn. and Frank 
E. Bunts Educational Inst., Cleveland, Ohio. 
In a former report (Federation Proc. 13: 34, 
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1954) we have described the potentiation or un- 
masking of renin diuresis in dogs by section of the 
sino-aortic buffer nerves. Further analysis of the 
data from dogs given renin while hydropenia and 
in osmotic (mannitoi) diuresis indicate that two 
mechanisms participate in the increase in urine 
flow. The one, which appeared in 4 of 10 exper- 
iments in normal dogs, is primarily a water 
diuresis due to decreased terminal reabsorption of 
water. Its occurrence is indicated by deviation of 
the urine flow/osmotic load data of the renin 
periods away from the flow/load relationship 
established in control periods and in normal 
dogs; the extent of this decrease in water re- 
absorption is measured by calculation of the 
approximate T}7,0, . The other mechanism is one of 
osmotic diuresis due to decreased tubular re- 
absorption of Na and Cl; this was observed in 4 
dogs with buffer nerve section and in 3 of these was 
associated with some decrease in water reabsorp- 
tion as estimated from the flow-load curves and 
approximate T},.0. Thus, two mechanisms enter 
into the diuretic response to renin. The one, which 
accounts for the irregular and small diuresis 
evoked by renin in some normal dogs, depends 
primarily on decreased water reabsorption, 


while the other, associated with saluresis, is an 
osmotic diuresis. The latter is manifest only in 
dogs with buffer nerve section. This association 


may bear on the abnormal renal tubular responses 
to salt loads observed in patients with hyper- 
tensive disease. 


100. C!* carboxyl-labeled inulin as a tracer 
for inulin. Ernest CoTLove (introduced by 
C. Aprian M. Hoasen). Natl. Heart Inst., 
Bethesda, Md. 

Radioactive inulin was prepared by H. S. Isbell 
and J. D. Moyer of the National Bureau of Stand- 
ards by cyanohydrin synthesis, with addition of 
C** OOH groups in a ratio of about one to! 200 
fructose units. A simple method for direct count- 
ing of blood, plasma, urine and tissue extracts has 
been developed in this laboratory by modification 
of the liquid counting procedure of Walser, Reid 
and Seldin (Arch. Biochem. and Biophysics 45: 
91, 1953). Recovery of radioactivity in the urine 
following intravenous administration was com- 
plete in 5 patients (average = 100.7%) and also in 
rats, rabbits and dogs. Chromatography of the 
urines showed radioactivity only in the inulin. 
In humans, rats and dogs the renal clearance of 
radioactivity was the same as that of non-radio- 
active inulin. In each of 2 patients 28 we of C'4 
inulin with carrier were infused and the average 
clearance ratio of radioactivity to chemically 
measured inulin was 1.02 (10 periods). No binding 
of C™ inulin to proteins in human plasma was de- 
tected by counting of paper electrophoretic pat- 
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terns. In rats there was no absorption of radio- 
activity from the small intestine which was per- 
fused with C" inulin for 2 hr. The C' inulin in 
tissues can be readily counted in water extracts or 
alkali digests, since radioactivity is not lost by hot 
alkali digestion. C!* carboxyl-labeled inulin-has 
the advantages of simplicity and accuracy of 
analysis and avoids the problem of inuloid chromo- 
gens in chemical analysis of biological fluids and 
tissues. 


101. Effect of atropine on movement of water 
across the skin of the hand. F. N. Craig. 
Chemical Corps Med. Labs., Army Chemical 
Ctr., Md., and Ministry of Supply, C.D.E.E., 
Porton, England. 

Nine men were tested without and with 2 mg of 
atropine sulfate injected intramuscularly. One 
hand was inserted for 20 min. in each of four 
2-liter tall form beakers closed with a rubber 
sleeve containing a) water or b) CaCl, both out 
contact with the hand; or c) water, or d) 30% 
NaCl solution, in contact with the hand up to the 
wrist. The movement of water into or out of the 
hand was measured by the change in weight of the 
beaker. In 4 tests in a room at 70°F, the average 
gain in weight of the beaker in grams/hour/ 
square meter of hand surface, without and with 
atropine was, for (a) 32, 0; (b) 88, 37; (c) —145, 
—161; (dd) —15, —33. In 6 tests at 90°F, the data 
were (a) 11, —1; (b) 109, 43; (c) —143, —161; 
(d) 37, —3. In 4 tests at 110°F, the data were (a) 
14, —24; (b) 238, 121; (c) —103, —150; (d) 381, 133. 
With liquid contact the skin resistance was small 
and stable. With vapor contact it increased 10- 
fold and varied with temperature and atropine. 
The changes with vapor contact are attributed to 
the added and variable resistance of the horny 
layer of the skin. It is thought this layer offers 
relatively little resistance to the passage of 
iiquid. 


102. Electrical activity of the rat brain cor- 
related with neurogenic stimulation of the 
adenohypophysis. B. VauacHun CritcHLow* 
AND CHARLES H. Sawyer. School of Medicine, 
Univ. of California at Los Angeles and VA Hosp., 
Long Beach. 

Through the critical use of neural-blocking 
agents Everett and Sawyer (1953) established thit 
ovulating hormone is released from the proestrous 
rat adenohypophysis in response to ‘spontaneous’ 
neurogenic activation lasting 20-35 min. during 
the period of 2-4 p.m. The purpose of the present 
study was to localize any electrical chang*s 
temporally related to this stimulation. Concentric 
bipolar electrodes were stereotaxically placed in 
various regions of the cerebral cortex and brain 
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siem in 25 curarized female rats at various stages 
0! the estrous cycle. Electroencephalographic re- 
ce ordings taken from 9 of 10 proestrous animals 
showed marked localized electrical changes 
characterized by an amplitude of 100-200 uv, a 
frequency of approximately 15 cps, and a duration 
0 about 20 min. within the 2-4 p.m. period. Three 
0! these animals were maintained overnight, and 
the occurrence of ovulation was established by 
tie demonstration of ova in the oviducts. In con- 
trast, only 1 of 11 diestrous and none of 4 estrous 
rats revealed similar alterations in electrical 
activity. An histological study of electrode sites 
indicates that the preoptic area and anterior 
hypothalamus are the only regions thus far ob- 
served to display the electrical changes. These 
results imply that conditions existing at proestrus 
are optimal for the initiation of this rather discrete 
‘spontaneous’ electrical activity, which probably 
represents at least part of the central nervous 
stimulatory process responsible for the activation 
of the adenohypophysis and the resultant release 
of ovulating hormone. 


103. Prevention of irreversible shock by 
heparin. Jack W. CRowELL AND WILLIAM L. 
READ (introduced by James D. Harpy). Dept. 
of Physiology and Biophysics, School of Medicine, 
Univ. of Mississippi, University. 

Previous work from this laboratory has sug- 
gested that a period of inadequate circulation may 
result in the formation of a large number of small 
blood clots as the result of hyperactivity of the 
in vivo blood coagulability control system. Ex- 
perimental hemorrhagic shock is such a period of 
inadequate circulation, and it has been noted that 
the blood is very hypercoagulable during hypo- 
tension. During the intense vasoconstriction blood 
flow is reduced, and it appears that this sluggish 
flow combined with the presence of an active 
coagulant results in the formation of thrombi. 
Following the reinjection of the withdrawn blood, 
many of these thrombi are washed out and pro- 
gressively block the portal and pulmonary circula- 
tion, resulting in eventual death of the animal. 
In control animals (dogs), the blood is withdrawn 
into sodium citrate solution and 15 of 16 control 
animals subsequently developed irreversible 
shock and died. Another group of animals were 
given 5 mg/kg heparin 10 min. before the initial 
bleeding and 5 of 10 dogs developed irreversible 
shock. When 10 mg/kg heparin was given pro- 
phylactically, only 1 of 17 animals died. In pre- 
liminary experiments, irreversible shock has been 
successfully reversed by fibrinolytic activation 
with intravenous streptokinase (Varidase). (Sup- 
ported by a research grant from the Natl. Heart 
Inst., PHS.) 
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104. Uropepsin output in cats treated with 
caronamide. GLapys BucHER CURRAN AND 
James J. Curran.* Dept. of Pharmacology, 
Georgetown Univ., School of Medicine, Wash- 
ington, D.C. 

This study was undertaken to determine what 
effect, if any, caronamide administration has on 
the uropepsin output of cats. Four cats were fed 
daily a quarte pound of canned horse meat and 
additional water ad lib. Urine was collected dailv 
under mineral o'l and toluol. After 5-9 days con- 
trol observation, the cats were given caronamide 
(Staticin) by mouth 3-4 times a day for 3 days. 
The dose was less than 450 mg/kg/day. The ani- 
mals were followed 5-9 days after treatment. A 
repeat study was made on 1 cat. The pu and 
uropepsin were measured as previously de- 
scribed (G. R. BucHerR anp A. ANDERSON. Am. 
J. Physiol. 153 : 454, 1948). In 4 of the 5 test periods, 
caronamide reduced the uropepsin output without 
noticeably affecting urine volume or pu. The 
reduction was significant for the mean differences 
on each animal at 1-5% level of probability. 
One cat gave the response twice, and 1 cat failed 
to show any change. During recovery, urinary 
volume was depressed in all cats and uropepsin 
output was below normal 4-9 days. In the recovery 
period, 3 of the 4 cats developed symptoms sug- 
gestive of central nervous system involvement. 
This study suggests that caronamide might be 
acting to inhibit partially the renal excretion of 
the protein enzyme, uropepsin. (The authors will 
gladly submit data on request. Address: 310 S. 
Polk, Pierre, 8.D.) 


105. Effect of environmental temperature on 
survival time in traumatic shock. FReEp E. 
D’Amour, Burt R. Ertckson* anp Donn L. 
Smitu. Univ. of Denver, Denver, Colo. 
Irreversible traumatic shock was produced by 

traumatization of the rat’s cecum for 15 min. 

The animal was then transferred to a constant 

temperature chamber where it remained until 

death. The temperatures studied were: 10, 15, 17.5, 

20, 22.5, 25,30, 35 and 40°C. Ten animals were used 

in each group. The longest mean survival time oc- 

curred at 20°. This was significantly higher than 
that occurring at any lower temperature. It was 
not significantly higher than at 22.5°, but was sig- 
nificantly higher than at 25° or above. The greatest 
variation in survival time occurred at 17.5°, 20° 
and 22.5°. (This study was supported by O.N.R. 
contract NR 112-118.) 


106. Increased oxygen consumption associated 
with altered metabolic state in experi- 
mental diabetes mellitus. H. G. Danrorp 
AND R.D. GALVIN (introduced by A.D. KELLER). 
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Dept. of Physiology, Army Med. Research Lab., 

Fort Knox, Ky. 

The metabolic state incident to the diabetes 
resulting from pancreatectomy, intravenous al- 
loxan, or administration of phlorhizin to the 
fasted animal produced increased rates of heat 
production ranging in magnitude from 20-60% 
of the previously established control level in a 
series of 15 mongrel female dogs. The severity of 
the disturbance in carbohydrate metabolism was 
found to be approximately proportional to the 
degree of elevation of heat production. Acidosis or 
ketonemia per se resulting from the ingestion of 
ammonium chloride or intravenous infusion of 
B-OH-butyric acid without a fundamental defect 
in carbohydrate metabolism produced no con- 
sistent alteration in rate of heat production as 
calculated from the oxygen consumption. Restora- 
tion of oxygen consumption to the prediabetes 
level usually followed insulin control of the 
diabetes mellitus in the alloxan diabetic dog and 
in certain of the pancreatectomized animals pos- 
sessing, in addition, a previously existing hypo- 
physial lesion. Pancreatectomy did not evoke an 
increase in heat production in dogs manifesting a 
Houssay effect which were hypophysectomized 
weeks prior to pancreatectomy. 


107. Effect of hydrocortisone on pituitary - 
thyroid function in the hypothyroid rat. 
Savino A. D’AnGELO. The Daniel Baugh Inst. 
of Anatomy, Jefferson Med. College, Philadelphia, 
Pa. 

Although cortisone is not a goitrogenic agent, 
this steroid has been shown to potentiate propyl- 
thiouracil (PTU)-induced goitrogenesis in rats 
by facilitating TSH secretion from the adeno- 
hypophysis (D’ANGELO et al., PSEBM 83: 181, 
1953). The influence of adrenocortical steroids on 
pituitary-thyroid function has been investigated 
further by the subcutaneous administration of 
hydrocortisone to rats during and after goitrogen 
treatment. Adult female rats were fed PTU (.05% 
in ration) for 7-10 months and were then divided 
into 4 groups of 12 rats each for additional experi- 
mental treatment. (30 days) as indicated: Group 
A—hydrocortisone, 2.5 mg daily and PTU; 
group B—PTU, pair fed to group A; group C— 
hydrocortisone, 2.5 mg daily and normal ration; 
group D—normal ration, pair fed to group C. The 
following results were obtained: /) final body 
weights with the steroid (groups A, C) were lower 
than in pair-fed controls (B, D). 2) Thyroid-body 
weight ratios were 30% greater after conjoint 
administration of hydrocortisone and PTU (A) 
than with goitrogen alone (B). Thyroidal I'*! 
uptakes (24-hr.) weré reduced, and blood TSH 
levels and pituitary weights were increased equally 
in groups A and B. 3) One month after PTU 
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withdrawal (C, D), thyroidal radioiodine uptake 
was still diminished despite normal TSH titers in 
blood. The pituitary remained enlarged in rats 
receiving hydrocortisone (D). These results do 
not support the frequently made allegation that 
adrenocortical hormones modify thyroid function 
by inhibition of pituitary thyrotrophic hormone 
secretion. (Supported by funds under contract 
with the USAF School of Aviation Medicine, and 
by grant A-432, Natl. Inst. of Arthritis and 
Metabolic Diseases, PHS.) 


108. Effect of isotonic hexose solutions on 
small intestinal transit in the rat. Ivan E. 
Danuor (introduced by ARTHUR GROLLMAN). 
Dept. of Physiology, Univ. of Texas Southwestern 
Med. School, Dallas. 

The effect of orally and intraperitoneally ad- 
ministered isotonic solutions of inositol, glucose 
and fructose on the rate of transit in the small 
intestine was determined on 54 female albino rats 
weighing 185-205 gm and fasted for 24 hr. Four 
groups were used: group 1 = controls receiving 
5 cc of a charcoal-acacia mixture in distilled water; 
group 2 = controls receiving 5 ce of a charcoal- 
acacia mixture plus 5 ce of intraperitoneally ad- 
ministered 0.9% saline; group 3 = experimentals 
receiving 5 ce of a charcoal-acacia mixture in 
distilled water plus 5 ce of intraperitoneally ad- 
ministered isotonic hexose; group 4 = experi- 
mentals receiving 5 ce of a charcoal-acacia mixture 
in isotonic hexose solution. A modified method of 
Stickney, Northup and Van Liere was employed, 
and the animals killed 45 min. after intubation. 
The preliminary results expressed in % of the 
total small intestine traversed in 45 min. indicate 
that /) intraperitoneal injection of saline in the 
control animals has no significant effect on the 
intestinal transit, the values for group 1 being 
85.3%, 85.5% and 82.1% for inositol, glucose and 
fructose, respectively, while values for group 2 
were 85.6%, 83.2% and 83.1% when compared 
similarly; 2) isotonic hexose administered in- 
traperitoneally produced a slight but statistically 
insignificant decrease in intestinal transit, group 3 
values being 79.8%, 79.9% and 79.7% when com- 
pared as above; 3) inositol and fructose increased 
the rapidity of transit significantly while no 
significant change occurred with glucose. Values 
for group 4 were 90.5%, 82.0% and 94.8% for 
inositol, glucose and fructose, respectively. 


109. Effect of hypophysectomy and growth 
hormone on incorporation of S*®-sulfaie 
into epiphyseal cartilage. W. H. Dauani- 
pay, W. R. Murpuy ANd CAROLYN HaRTNE"T 
(introduced by WiLLARD M. ALLEN). Dept. of 
Medicine, Washington Univ. School of Medicine, 
St. Louis, Mo. 
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Ability to incorporate S*5-sulfate into the proxi- 
m:l end of rat tibia provides an index of cartilage 
metabolism in the epiphyseal plate. Rats were 
injected with 2 we of S*5-sulfate and the proximal 
end of the tibia removed 48 hr. later. Sulfate was 
liberated by acid hydrolysis and radioactivity 
wis determined after precipitation as BaSQ,. 
Incorporation in each tibial epiphysis has been 
expressed in uptake units (UU) (10-5 X injected 
dose). Immature male rats weighing 50 gm. had 
ap incorporation of 120 UU. Four days after 
hy pophysectomy at 21-25 days of age tibial uptake 
was 115 UU. Fourteen days after operation 
accumulation of S** had fallen to 56 UU. No 
further decrease in incorporation was observed 
up to 36 days after operation. Growth hormone, 
1 mg daily for 4 days, increased uptake to 166 UU 
in rats hypophysectomized 14 days previously. 
The ability to incorporate S** declined in normal 
rats with age, but this was less abrupt than that 
occurring in hypophysectomized rats. Pretreat- 
ment with growth hormone 1 day prior to S* 
produced as great an increase in uptake as that 
produced in rats given the same daily dose for 
periods up to 4 days. Accumulation of S*> varied 
directly with logarithm of the dose of growth 
hormone when total dose fell between 10 and 
250 ug. The ability to increase uptake of S** has 
been used as a practical assay for growth hormone. 


110. Locus of action of sulfhydryl inhibitors 
on gastric acid secretion. Horace W. DAvEN- 
porT. Dept. of Physiology, Univ. of Utah College 
of Medicine, Salt Lake City. 

Compounds reacting with sulfhydryl groups 
(—SH) such as iodoacetate amide ([AAm), N-ethy] 
maleimide (NEM) and arsenite inhibit gastric 
acid secretion. An attempt has been made to 
place the locus of their attack in the exergonic or 
endergonic parts of the stomach’s metabolism by 
combining them with 2,4-dinitrophenol (DNP) 
which is assumed to inhibit acid secretion only by 
diminishing the supply of high energy phosphate. 
At maximal rates of acid secretion the DNP 
threshold is 1 X 10-5 m. Stomachs treated 10 min. 
with 0.002 m IAAm have 50% inhibition of acid 
secretion and a DNP threshold of 3.2 X 1075 Mm. 
The effects of [AAm and DNP are not additive, 
and it is concluded that I[AAm does not inhibit 
acid secretion because it affects energy produc- 
tion. There is at least one reagent, presumed to be 
—SH, in the endergonic part of the secreting 
mechanism attacked by IAAm. Stomachs treated 
10 min. with 0.0005 mM NEM have 35% inhibition of 
acid secretion and a DNP threshold of 0.7 X 
10 'm. NEM does have a small erfect on exergonic 
processes, but it is likely that its major effect is 
on endergonic ones. Arsenite in low concentration 
at which it is generally thought to be specific for 
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thioctic acid reduces the DNP threshold to 0.1 X 
10-5 m while inhibiting only 20%. Arsenite appears 
to exert its effect by attacking exergonic processes. 
The inhibitory effects of IAAm (or NEM) and 
arsenite are additive, so an additional locus of 
action of arsenite may occur in endergonic reac- 
tions as well. 


111. Locomotor hyperactivity and the caudate 
nucleus. GrorcE D. Davis (introduced by 
LEON CuuRNEY). Dept. of Physiology, Louisiana 
State Univ. School of Medicine, New Orleans. 
Studies on monkeys with stereotaxic lesions of 

the caudate nucleus have shown increased loco- 
motor activity, confirming the recent work of 
Turner. Increased sensitivity of measurement of 
the amount of spontaneous locomotor activity 
has revealed a close correlation between the de- 
gree of hyperactivity and the extent of caudate 
nucleus destruction. As has been previously 
described, lesions of frontal lobe cortex result in 
increased spontaneous locomotor activity only 
to the degree to which such lesions impinge upon 
the caudate. Lesions of either caudate are effective 
in producing the increased movement. Localiza- 
tion of the hyperactivity effect to a specific region 
within the caudate does not appear likely. Fol- 
lowing an activity increase in response to a 
unilateral caudate lesion, a further increase can 
be produced by damage to the contralateral 
nucleus. A cage in which the monkeys can climb 
and jump while such activity is recorded has 
demonstrated that activity in these additional 
spheres of locomotion is augmented following 
lesions of the caudate to the same extent as is the 
previously measured walking activity. 


112. Cochlear potentials after intracochlear 
injections and anoxia. H. Davis, I. TAsAK1,* 
C. A. Smiru* ano B. H. DEATHERAGE. Central 
Inst. for the Deaf, St. Louis, Mo. 

Small quantities of salt solutions have been 
injected into the scala media of the basal turn of 
the guinea pig while the endolymphatic DC 
potential was recorded through the injection 
pipette. Simultaneously the cochlear microphonic 
(CM), the action potential (AP) and thesummating 
potential (SP) in response to 5000 cps tone pips 
were recorded from other intracochlear electrodes. 
Injections of 0.2 mm of artificial endolymph 
(high K, low Na) had little or no effect. Artificial 
perilymph containing Na and K in the usual 
tissue-fluid ratio (high Na, low K) was toxic, but 
it affected CM much more than DC. Larger 
injections and complete perfusions of scala media 
were complicated by probable mechanical injury. 
They depressed AP, CM and DC, but low-potas- 
sium solutions were relatively more injurious 
than those with high potassium. Cocaine depressed 
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CM and AP but not DC. Cessation of respiration 
abolished AP and greatly depressed CM and DC. 
Following a single gasp DC regularly returned 
promptly from less than 50% back to its full 
normal value. The increase in DC occupied less 
than 3 see. and paralleled the familiar revival of 
CM and AP. Similar depressions were produced 
by intracochlear injections of sodium cyanide and 
sodium azide. The results suggest a more im- 
mediate dependence of the endolymphatic DC 
potential on an oxidative mechanism than on 
ionic concentration differences. The summating 
potential was greatly affected in complicated 
fashion by anoxia and by ionic changes, but was 
small or absent when the cochlea was presumably 
most normal. (Supported by contract with the 
Office of Naval Research.) 


113. Sodium excretion in adrenalectomized 
dogs with chronic cardiac failure pro- 
duced by pulmonary artery constriction. 
JaMES QO. Davis, Davin 8. HowrLu* anp 
Rosert E. Hyarr.* Natl. Heart Inst., Bethesda, 
Md. 

The pulmonary artery was constricted in 9 
adrenalectomized dogs until clinical signs of right 
heart failure developed (see Federation Proc. 
13 : 234, 1954 for method). At the onset of cardiac 
failure, cardiac output was decreased, mean 
right atrial pressure was elevated and ascites 
was present. The animals were maintained on 3 
mg/day of DCA and 25 mg/day of cortisone during 
control observations and after pulmonary artery 
constriction until ascites appeared. Thereafter, 
the effects of several different hormone regimens 
and the effect of discontinuation of all replacement 
therapy on Na excretion were studied. In the 
absence of hormone therapy or during administra- 
tion of cortisone alone (25 mg/day) or hydro- 
cortisone alone (25 mg/day), a natriuresis oc- 
curred. Injection of DCA (0.5 mg/day) and 
cortisone (25 mg/day) did not maintain a positive 
Na balance in 2 dogs whereas in 2 other animals 
Na retention averaged 50% and 80% of intake. 
With 1 mg/day of DCA and 25 mg/day of cortisone, 
Na balance was always positive and the average 
daily retention of Na for each dog varied from 
50-80% of intake (4 dogs). During administration 
of 3 mg/day of DCA and 25 mg/day of cortisone, 
the average Na retention for each animal varied 
from 85-95% of ingested Na (5 dogs). 


114, Influence of chlorpromazine (Thorazine) 
on body temperature control in small 
mammals and anoxic resistance. J. FRED 
Dawson, Jr.* anp Wm. A. Hiestanp. Lab. of 
Animal Physiology, Dept. of Biological Sciences, 
Purdue Univ., Lafayette, Ind. 

The body temperature of adult white mice of the 
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Purdue Swiss strain fell from an average normal 
of 38.6°C to an average of 11.7°, the lowest being 
10.7°, in 1.5 hr. after receiving 50 mg/kg of 
chlorpromazine i.p. and then being placed in air 
of 3°. Others receiving chloropromazine and kept 
at 27° showed a fall to an average of 23.1° fol- 
lowed by a gradual rise to normal beginning in 
about an hour. Adult Sprague-Dawley rats re- 
ceiving 50 mg/kg underwent a drop of body 
temperature from normal of 36.4°-13.8° in 3.5 hr. 
when placed in a cold room of 7.5°, the lowest 
temperature being 12.4°. Rats receiving 25 mg/kg 
and kept at room temperature of 24.5° underwent 
a drop in body temperature to 26.6° in 1.5 hr. after 
which the temperature began to rise. Forty 
percent of mice receiving chloropromazine died 
within 3 days following cold exposure. A bac- 
teriological examination of the blood and peri- 
toneal fluid showed the presence of pneumococci. 
Likewise 60% of the treated rats died. No animals 
receiving chlorpromazine died unless exposed to 
cold. Other mice that had received chlorpromazine 
were submerged in water of 37.5° and survival 
determined to the nearest second. Untreated mice 
survived drowning for 42.1 sec. Mice receiving 
25 mg/kg of chlorpromazine survived 43.6 sec. 
10 min. later and 50.8 sec. 30 min. later. Mice 
receiving twice the dosage, 50 mg/kg survived 
76.6 sec. 30 min. later. 


115. Cerebro-cerebellar correlations in the 
awake cat. Jose M. R. DELGADO AND ARNOLD 
ScHoutMAN.* Depts. of Physiology and Psychiatry, 
Yale Univ. School of Medicine, New Haven, Conn. 
In 40 cats, multilead ‘plate’ and ‘needle’ elec- 

trodes were permanently implanted in the cerebral 

motor area and ansiform and paramedian lobules 
of the cerebellum according to Delgado’s tech- 
nique (Yale J. Biol. & Med. 24: 351, 1952). Effects 
of electrical stimulation were studied in the un- 
restrained animals for 1-2 months. Movements 
elicited from the cerebellum at threshold were well 
co-ordinated, discrete responses almost in- 
distinguishable from those from the cerebral 
motor area. When higher intensities (20-40% above 
threshold) were used, rebound reactions oc- 
curred. Representation of movements was diffuse 
rather than discrete in the neocerebellar hemis- 
pheres. Equilibratory changes, which caus+d 
falling homolateral or contralateral to the stimu- 
lation, were evoked by cerebellar stimulation, 
and lasted 3-5 min. after stimulation. When 
both cerebral motor area and cerebellum were 
simultaneously stimulated at previously deter- 
mined thresholds, motor effects from each ap- 
peared to retain their distinctive characteristics, 
with co-ordinated interactions. In one instance, 
stimulation of the cerebellar ansiform lobule 
resulted in turning the head to the right while 
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ex itation of the cerebral motor area evoked 
lif ing the left forepaw; when both regions were 
si) 1ultaneously stimulated at respective threshold 
va'ues, the head turned right and the left forepaw 
lified in co-ordinated movement. Simultaneous 
stimulation of cerebral motor area and cerebellum 
at varying percentages (25-90%) of cerebellar 
thyeshold exerted little or no effect upon ex- 
citability of the cerebral motor area. Destruction 
of anterior and posterior sigmoidal gyri or the 
entire frontal pole (all brain anterior to the 
posterior cruciate gyrus) altered neither threshold 
nor character of movements evoked from the 
cerebellum. Destruction of the cerebellum re- 
sulted in severe postural defects without changing 
the character of movements evoked from the 
cerebral motor area. (Aided by grant from Office 
of Naval Research, NR 113-320.) 


116. Incidence of eye motility during sleep 
in relation to varying EEG pattern. WILLIAM 
DEMENT* AND NATHANIEL KLEITMAN. Dept. of 
Physiology, Univ. of Chicago, Chicago, Ill. 
Extending earlier observations on rapid eye 

movements, probably connected with dreaming 

(ASERINSKY AND KLEITMAN. Science 118: 278, 

1953), in 16 male subjects (43 subject-nights) 

such movements were found to be associated with 

EEG, 

randomly irregular and regular, without spindling. 

Calling this least constant sleep EEG pattern 

stage 1, a flatter low-voltage EEG, with spindling, 

stage 2, delta waves exceeding 100 microvolts, 
with spindling, stage 3, and half-or-more high 

voltage activity, stage-4, one could discern a 

succession of 60-80-min. swings in EEG pattern, 

with a progressive decrease in maximum, as well 
as in amplitude, during a single night’s sleep. 

Composite histograms of the frequency distribu- 

tion of rapid eye movements and of the swings in 

the continually recorded sleep EEG stages showed 
that in the first 6 hr. of sleep the peaks of eye- 
movement episodes coincided with the minima of 
these swings, and that the duration of eye motility 
increased with the progressive lowering of the 
maxima of the swings. The mean lengths of suc- 
cessive episodes were 8, 16, 22, and 24 min. In 
spite of individual and group variation in the 
phenomena studied, there was an overall regularity 
in the repetitive swings in the EEG pattern and 

the interspersed periods of eye motility during a 

hicht’s sleep. (Aided by a grant from the Wallace 

C. and Clara A. Abbott Fund of the University of 

Chicago.) 


ll’. Effect of castration, testosterone pro- 
pionate and exposure to cold on tissue res- 
piration in the male rat. M. E. DENIsoN,* 
RN. L. Jasper,* W. A. Hrestanp AND M., X. 
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Zarrow. Dept. of Biological Sciences, Purdue 

Univ., Lafayette, Ind. 

A sexual dimorphism in adaptation of the rat 
to cold has been shown by Denison and Zarrow. 
The intact male failed to adapt to a temperature 
of 2 + 2°C in a manner comparable to that seen 
in the female or the castrate of either sex. The 
present study was undertaken to determine the 
oxygen consumption of kidney, brain and liver 
slices of orchidectomized rats, rats treated with 
testosterone propionate (1 mg/day), or exposed 
to cold for 15 and 50 days. In all instances room 
temperature and oil-injected controls were used. 
The results indicate a general agreement among 
the 3 tissues studied with certain exceptions. 
Castration led to an increased O2 uptake of ap- 
proximately 22% for liver, 25% for kidney, and 
20% for brain. Treatment with testosterone 
propionate in the normal rat for 15 days failed to 
show any increase over oil-treated controls. 
However, at 50 days an increase was noted in 
both liver and brain and a decrease in kidney. 
Tissue slices from castrated rats treated with the 
androgen at room temperature tended to show a 
decreased O2 uptake by the 50th day. Following 
exposure to cold no marked changes were ob- 
served in the castrated animals at 15 and 50 
days with the. exception of the kidney. In the 
intact rat, however, slight changes were noted at 
15 days and a marked increase of approximately 
35-55% was noted for all tissues at 50 days. (Sup- 
ported by grant C-2280 from the Natl. Cancer 
Inst., PHS.) 


118. Muscle contraction in postural stress. 
J. S. DENSLow AND OLWEN R. GuTENSOHN.* 
Biomechanics Lab., Kirksville College of Osteop- 
athy and Surgery, Kirksville, Mo. 

These studies have been made to gain informa- 
tion concerning the role of muscle contraction in 
the erect stance and in various postural stresses. 
Electromyograms were made from the tibialis 
anticus, peroneus longus, soleus, gastrocnemius, 
biceps femoris, semitendinosus, rectus femoris, 
vastus medialis, tensor fascia lata and adductor 
longus muscles with the subjects reclining, stand- 
ing and in various positions of imbalance (sub- 
jects standing with the trunk flexed, extended, 
etc.). Four muscles in each leg, in different com- 
binations, were studied simultaneously. With 
the subjects reclining comfortably no action 
potentials were observed. When standing at ease 
or in a position of modest imbalance the thigh 
muscles of each subject might have no contraction 
or might have contraction patterns in which 
certain muscles had more activity than others. 
While these patterns differed from subject-to- 
subject, each subject retained the same pattern 
for periods of several months. Inordinary standing, 
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with very rare exceptions involving periods of 
0.5 sec. or less, each subject had major contraction 
in the gastrocnemius or soleus unilaterally or 
bilaterally. There was much less activity in the 
peroneus longus and tibialis anticus with these 
muscles often being silent. The patterns of con- 
traction in the legs, as in the thighs, tended to 
remain constant in each subject. This activity 
might be relatively steady or it might fluctuate 
with major bursts at irregular intervals. Extremes 
of imbalance decreased or eliminated subject-to- 
subject differences in thighs and legs. 


119. Plasma lipide and lipoprotein alterations 
in adrenalectomized dogs. N. R. Di Luzio 
(introduced by R. H. AupEN). Dorn Lab. for 
Med. Research, Bradford, Pa. 

Previous studies (Metabolism 3: 424, 1954) have 
demonstrated that adrenalectomized dogs main- 
tained on desoxycorticosterone acetate show a 
progressive decrease in plasma phospholipide and 
cholesterol concentrations. In a 3-4-wk. period, 
a 50-75% decrease in the concentrations of these 
lipides was noted without any alteration in the 
cholesterol/phospholipide ratio. Isotopic data 
revealed that this depletion of plasma phos- 
pholipides is the result of a decreased liver-plasma 
exchange rate (Metabolism 3: 433, 1954). The 
present investigation has extended these observa- 
tions to the plasma lipoprotein components and 
also investigated further the effect on the plasma 
lipide partition of prolonged support of the 
adrenalectomized dogs on desoxycorticosterone 
acetate. The preliminary findings demonstrated 
that the decline in the plasma lipide fractions is 
correlated with a progressive depletion in the 
concentration of S; 0-12 and 12-20 class of lipo- 
proteins. By prolonged maintenance of the 
adrenalectomized dogs, i.e. periods of 2-3 months, 
an animal preparation was obtained with an es- 
sential absence of plasma phospholipides. At this 
period, the other lipide fractions were also reduced 
markedly from control levels, although a gradual 
increase in the ester cholesterol fraction was ob- 
served. In contrast to the marked alterations in 
the plasma lipide fractions, the plasma concentra- 
tions of glucose, sodium and potassium, which 
were measured in several instances, did not deviate 
from control levels throughout the period of ob- 
servation. 


120. Clearing activity of an intestinal lipase. 
R. R. DiNELuA anv H. C. Mena (introduced 
by E. V. Newman). Dept. of Physiology, Vander- 
bilt Univ. Med. School, Nashville, Tenn. 

We have found that hog duodenum was a con- 
venient source of an enzymatic factor which 
clears neutral fat emulsions. Differential cen- 
trifugation revealed that the activity was con- 
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centrated in the mitochondria and microsomes of 
the mucosal cells. Clearing activity of the tissue 
extract was measured at 700 my using emulsified 
olive oil as substrate. The decrease in optical 
density was directly proportional to the free fatty 
acid liberation. Heating 5 min. at 70°C destroyed 
activity. Optimal pH was approximately 9. Neither 
heparin nor plasma was necessary for its clearing 
activity. Cutt, Fet++, Mn++ and Mgtt (1.7 xX 
10-* M) partially inhibited; Na+, K+ and NH; 
(1.7 xX 10-* M) accelerated activity. PCMB 
(2 X 10-* M) produced total inactivation, reversi- 
ble by cysteine (4 X 10-*M). Atoxyl and protamine 
were without effect. Clearing activity was ap- 
parently due to a lipase, the properties of which 
were distinct from pancreatic lipase as follows: 
1) hydrolysis of 8B-naphthyl laurate was not 
stimulated by sodium taurocholate (J. Clin. In- 
vestigation 29:31, 1950); 2) the duodenal prepara- 
tion had the characteristics of aliesterase rather 
than pancreatic lipase with respect to fatty acid 
chain lengths; 3) quinine in 3X excess to that 
required for complete inactivation of pancreatic 
lipase (Rona) caused only 40% inhibition; 4) in- 
hibition by .03% Versene was only 20% that of 
pancreatic lipase; 5) F~, which inhibited pan- 
creatic lipase by 30%, was without effect. It may 
be that lipolysis by our system involves at least 2 
components, since ageing caused the appearance 
of an initial lag period. The lag was eliminated by 
addition of an unboiled liver extract, but not 
serum albumin. 


121. Multiple tracer counting with external 
‘in vivo’ counters. Ernest L. Dospson, FRANK 
T. UpHam,* Grorce F. WARNER,* CAROLINE R. 
FINNEY* AND Dorotuy M. Apamson.* Donner 
Lab., Univ. of California, Berkeley. 

By employing differential pulse height analysers 
to monitor the light impulses from a single 
scintillation crystal (Tl activated Nal), it has 
been possible with external counters to follow 
very accurately the behavior of two radioactively 
labeled substances injected into the blood stream 
simultaneously, provided that their gamma ray 
spectra are sufficiently different. The simultaneous 
observation of more than 2 substances is possible 
but has not been attempted as yet. Very limited 
observations on the use of ionic Na*‘ with I'* 
labeled albumin with the intra-arterial injection 
technique described by Dobson, Warner, Pace, 
Finney and Johnston (Federation Proc. 12: ©3, 
1953) show that the average turnover of albumin 
in the dog’s leg is 76%/min. and the simultaneously 
measured sodium ion turnover is 9.3%/mi.., 
indicating that the average extra-vascular sodium 
pool in the dog’s hind leg is of the order of 8 times 
the size of the intra-vascular pool. Simultanecus 
measurements of the clearance curve for I!*! ion 
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and Na?‘ ion yield values for iodide turnover of 
9.8%/min. and for sodium turnover of 7.6%/min. 
This indicates that the ratios of extra-vascular to 
intra-vascular pool size for these two ionic species 
differ by only about 25%. The multi-component 
nature of the clearance curve indicates varying 
values for the turnover rates in different areas of 
the leg tissue. Turnover figures given above are 
va'ues for the average turnover rate. (This work 
was supported by the U. 8. Atomic Energy Com- 
mission.) 


122. Cardiovascular disturbances occurring 
in the early pre-shock period following 
thermal injury. Ernest L. DoBsoNn AND 
GEORGE F. WarneER.* Donner Lab., Univ. of 
California, Berkeley. 

Immediately following severe thermal injury 
in the anesthetized dog a marked decrease in 
cardiac output has been observed. This marked 
decrease, to as low as 4 of the pre-scald value, 
occurs within a few minutes and does not result 
in a consistent decrease in pulse rate or mean 
arterial pressure. The EKG and pulse pressure 
contours show erratic but marked changes. The 
severe drop in cardiac output is accompanied by 
a decrease in the circulation to the liver (DOBSON 
AND WARNER. Federation Proc. 13: 36, 1954). It 
seems of importance that the circulation to the 
liver which normally represents a large part of 
the cardiac output is reduced less than the cardiac 
output itself with the consequence that the circu- 
lation to other areas such as the brain and kidney 
is probably reduced by a still larger fraction. The 


physiological effects of the prolonged anoxia which 


must accompany such a marked decrease in blood 
flow may be responsible for some of the later 
derangements which are seen in severely burned 
patients and which have been attributed to 
toxemias and other unknown factors. Infusion of 
plasma or dextran has served to return cardiac 
output to normal at least temporarily, which 
indicates why a great advantage may be gained 
by the very early pre-shock transfusion treatment 
of severely burned patients. (This work was sup- 
poited by the Atomic Energy Commission with 
additional support from the Office of Naval Re- 
search.) 


123. Paper electrophoretic studies on serum 
proteins and lipids. Harotp L. DoBson 
(introduced by JAMEs A. GREENE). Dept. of 
internal Medicine, Baylor Univ. College of 
Medicine, Houston, Tex. 
iter paper electrophoresis has been carried 

ou: on the sera of 100 normals and 300 patients 

suifering from a wide variety of diseases. Brom- 
phenol blue was used as the protein stain while 
sudan III, IV, black and oil red O were used as 
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lipid stains. With the technique used oil red O 
proved to be the most satisfactory lipid stain. 
The bulk of the lipids was concentrated in the 
beta globulin area; this tended to be increased in 
conditions in which there is an increased incidence 
of atherosclerosis. Women tended to have a 
larger percentage of alpha lipoprotein, however, a 
large increase in this fraction was found only once 
—in a case of nephrosis. To study the effect of 
heparin 50 mg was injected intravenously in 20 
subjects and blood samples were obtained before 
and 2 min. after the injection. In several instances 
blood samples were obtained over a period of 8 
hr. The most profound effect was seen at 2 min.: 
there was increased motility and spreading out of 
the lipid fractions with part of the ‘fast moving’ 
fraction moving out in front of the albumin. 
There was no appreciable effect on the protein 
components with the possible exception of a small 
amount accompanying the ‘fast moving’ lipid. 
Return to normal lipid patterns took at least 8 hr. 
Cholesterol and other lipidsin thefree state failed 
to move from the point of application when sub- 
jected to electrophoresis. 


124. Distribution of diodrast in water of red 
cells and plasma. RaraEL DOMINGUEZ AND 
Ropert B.: Apams.* Div. of Pathology, St. 
Luke’s Hosp., Cleveland, Ohio. 

Radioactive diodrast (I!) was administered in 

a single rapid intravenous dose, 0.5-0.9 mg/kg, 
to dogs under Nembutal anesthesia. In dogs with- 
out kidneys, and with common duct cannulated 
to prevent diodrast reabsorption, the concentra- 
tion in the cell water becomes equal to that of the 
plasma water in 20-30 min. The cell plasma ratio 
averages 0.98 in the artery (A) and 1.01 in a 
systemic vein (V). The V/A plasma ratio averages 
0.97 and the A/V cell ratio averages 0.99. With 
kidney function intact, the concentration in the 
plasma of the systemic vein is always larger than 
the concentration in the arterial plasma and the 
V/A ratio averages 1.16. The ratio of the concen- 
tration in the arterial cell water to the concen- 
tration in the venous cell water averages about 
0.95. The concentration of the cell water becomes 
greater than that of the plasma water between 10 
and 20 min. after the injection and remains higher 
during a considerable part of the experiment. It is 
concluded that diodrast diffuses into the total 
cell water and that, when the kidney is function- 
ing, a gradient is established from the cell water 
to the plasma water about 20 min. after the in- 
jection. 


125. Renal clearance of amino acids in human 
subjects. P. D. Doouan, H. A. Harper, M. E. 
HvutcuHin AND W. W. SHREEVE (introduced by 
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NATHANIEL I. BeEruin). Metabolic Research 

Facility, U. S. Naval Hosp., Oakland, Calif. 

Six studies in 4 normal subjects were performed 
in accordance with standard techniques. Inulin 
clearance was employed as a measure of glomerular 
filtration rate and the individual amino acids were 
measured microbiologically. In response to load, 
both the amounts excreted and reabsorbed were 
increased. On a basis of their C/E ratios (av. 
clearance/av. maximal plasma elevation) it was 
shown that histidine, serine, glycine and threonine 
were cleared in the greatest amounts. The clear- 
ances of isoleucine, leucine, valine, proline, 
alanine, methionine, arginine, phenylalanine and 
lysine, however, remained low despite substantial 
elevations in plasma concentrations. The tubular 
reabsorption of glycine when infused alone was 
significantly greater than when it was incorporated 
into an amino acid mixture and comparable 
filtered loads achieved. Infusion of a 5% glycine 
solution produced a marked elevation in plasma 
glycine concentration, a significant rise in serine 
concentration, and was associated with severe 
nausea, vomiting and a moderate fall in blood 
pressure and GFR. Despite the absence of any 
significant change in plasma concentration, the 
clearance of cystine during the amino acid in- 
fusion was 3 times greater than the endogenous 
value, indicating that other amino acids were 


being reabsorbed at the expense of cystine. 
Glutamine and tyrosine, possibly, are also affected 
by similar competitive phenomena. 


126. Influence of some substrates and tri- 
iodothyronine (TIT) upon respiration of 
rat bone marrow. BuRTON 8S. DoRNFEST* AND 
Autspert 8. Gorpon. Dept. of Biology, Grad. 
School of Arts and Science, New York Univ., 
New York City. 

Employing conventional Warburg procedures, 
the respiration of rat bone marrow was examined 
in Krebs-Ringer solution (K-R) containing differ- 
ent substrates and upon exposure to different 
concentrations of TIT (SKF #L-2623) added 
directly to the medium. Marrow cells in K-R 
with no substrate consumed 55.0 + 0.27 ul O2/mg 
N/hr. (23 cases), The presence of glucose (5.5 X 
10-*m) and 8-OH butyrate (3 X 10-‘m) exerted 
no significant influence upon this value. Addition 
of the following substrates to the K-R medium 
resulted in significant increases in respiration: 
3 X 10-‘m tributyrin, 8% (P < 0.05); 8 X 10-*m 
sodium succinate, 138% (P < 0.01); 8 X 10-*maB 
disodium glycerophosphate, 17% (P < 0.01). 
TIT employed in 3 concentrations, 6, 12 and 
24 X 10-'m, decreased the oxygen uptake of 
marrow cells suspended in K-R. The extent of 
inhibition was proportional to the concentration 
of TIT employed, with the largest concentration 
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(24 X 10-5m) reducing respiration by 40%. Addi. 
tion of glucose did not affect this inhibition nor 
did a preliminary incubation of marrow cells in 
TIT at 5°C for several hours. Concentrations of 
3 X 10-'m TIT and below (down to 1.5 X 10°-™) 
as well as the vehicle for TIT were without sig. 
nificant influence upon respiration. Concentra. 
tions of 6 X 10-'m TIT inhibited the respiration 
of marrow cells in K-R containing tributyrin and 
B-OH butyrate, but not succinate or glycero- 
phosphate. Larger concentrations of TIT (12 x 
10-'m) were required to decrease oxygen consump- 
tion of marrow cells in K-R containing succinate 
or glycerophosphate. (Done under a grant-in-aid 
from the American Cancer Society upon recom- 
mendation of the Committee on Groth of the 
Natl. Research Council.) 


127. Estrogens in bovine blood, ovarian tissue 
and follicular fluid. G. W. Duncan,* I. 
Casas,*M. A. Eymerson* ann R.M. MEwanmpy. 
Iowa Agricultural Exper. Station and Div. of 
Veterinary Medicine, Iowa State College, Ames. 
Thirty min. after i.v. injection of 10 mg of 

estradiol-178 in » cow, 145y of estrogen was 

present in the total calculated blood volume of 
the animal. Ethanol extraction of whole blood 
was used. Treatment of blood with pancreatin 
prior to extraction yielded estrogen equivalent to 
265y in the total blood volume. During the 24 hr. 
following hormone administration, 3ly of estrogen 
appeared in the urine. 8-glucuronidase hydrolysis 
of urine was used. It has not been possible to 
detect endogenous estrogen in the blood of estrus 
and non-estrus cows using the dialysis and acetone 
precipitation methods of Szego and Roberts 

(Proc. Soc. Exper. Biol. & V-ed. 61: 161, 1946). No 

estrongenic activity was obcained by the methanol 

extraction of estrus blood or the dialysis of blood 
from a pregnant cow following the technique of 

Axelrod and Zaffaroni (Arch. Biochem. 50: 347, 

1954). Ovaries collected from 272 cows were 

grouped as cystic, functional and non-functional 

(absence of follicles and corpora lutea). Estrogenic 

substances were extracted with ethanol following 

the procedure of Parkes (J. Physiol. 61: 562, 1926). 

Assay of functional ovaries yielded 1.2y estrogen/ 

100 gm of tissue; of luteal tissue 0.16 7/100 gm; 

of non-functional ovaries 0.407/100 gm; and of 

cystic ovaries 1.47/100 gm. Follicular fluid con- 
tained 130 y/l. and the ethanol extract 86 -/I. 

Rat uterine weight assays (Endocrinology 55: 65, 

1954) using estradiol-176 as reference were ¢m- 

ployed in all determinations. (Supported by 

contract with Office of Naval Research, NR 

164-144.) 


128. Cortisone and epinephrine effects on 
lipid components of plasma, liver and 
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aorta, and phospholipid turnover. ABRAHAM 

Dury anv Nicnotas R. DiLvuzio.* Dorn Lab. of 

Med. Research, Bradford, Pa. 

A relationship between a disturbed lipid me- 
tabolism and the pathogenesis of arteriosclerosis 
is believed to exist. Epinephrine and cortisone 
may be important factors in this problem since 
recent evidence indicates that both hormones have 
an effect upon lipid metabolism and also influence 
the pathogenesis of arteriosclerosis. The effects of 
epinephrine and cortisone administered separately 
and concurrently upon the concentrations of 
lipid components and other constituents of 
plasma, liver and aorta, and the phospholipid 
turnover of these tissues were studied. Single 
daily doses of epinephrine intravenously (0.05 
mg/kg) and cortisone intramuscularly (10 mg/ 
rabbit) were given to groups oi rabbits for 14 
consecutive days. Controls received equal amounts 
of saline. On the 15th day P-32 was injected i.v. 
and blood, liver, and aorta were obtained 6 hr. 
later for chemical and radioactive determinations. 
No alterations were found in the epinephrine- 
injected group in liver lipid components nor 
phospholipid specific activity compared with 
controls. An increase in total liver weight 3X 
normal was found in the groups treated with 
cortisone alone or cortisone plus epinephrine. 
The concentrations of the phospholipid and 
cholesterol fractions of these groups were de- 
creased and the neutral fat increased; but on a 
total organ basis the absolute amounts of these 
fractions were significantly greater than the 
control values. The phospholipid specific activity 
in the latter 2 experimental groups also was greater 
than normal. There was no difference quantita- 
tively in these alterations from controls between 
these 2 experimental groups. The hormonal effects 
on plasma constituents compared to controls were: 
epinephrine exhibition resulted in decreased free 
cholesterol and an increased neutral fat con- 
centration; cortisone alone and in combination 
with epinephrine resulted in markedly increased 
concentrations of all lipid components, elevated 
glucose levels, and decreased inorganic phosphate 
concentration. No difference was found in the 
plasma phospholipid specific activity of the 
epinephrine-injected group compared with con- 
trols, whereas the phospholipid specific activity 
of the cortisone, and cortisone plus epinephrine 
groups were markedly increased yet not different 
from each other. The concentrations of aortic 
lipid components and the phospholipid specific 
activity in the 3 experimental groups were not 
different from the control values. However, the 
group administered epinephrine ‘only’ showed an 
increased incorporation of P-32 into the aortic 
phospholipid fraction. 
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129. Spike form recorded with ultramicro- 
electrodes in the single neuromuscular 
junction. Dexter M. Easton (introduced by 
H. Wueeton). Dept. of Physiology and Bio- 
physics, Univ. of Washington School of Medicine, 
Seattle. 

Intracellular action potentials were recorded 
from small bundles of 2-3 muscle fibers. During 
nerve stimulation, a spike at the nerve entry zone 
had an initial step, but was otherwise not strik- 
ingly different from spikes recorded further away. 
Under otherwise similar conditions in whole 
muscle, a single-fiber spike at the nerve entry zone 
often has a lower peak, followed by a late hump 
when compared with spikes in the same fiber 
further away. Since the difference is reduced by 
decreasing the number of fibers, it may be at- 
tributed to volume recording of summed adjacent 
fiber activity, as previously inferred from studies 
on whole muscle (Easton, Am. J. Physiol. Dec. 
1954). The variety of intracellular action potential 
forms produced by combined direct and indirect 
stimulation of whole muscle is readily explained 
by algebraic summation of voltages with varied 
timing in the impaled, directly stimulated fiber 
and in the adjacent, indirectly stimulated fibers. 
The characteristic form of the end-plate spike in 
whole muscle as well as the modifications by 
antidromic impulses can thus be explained without 
invoking the acetylcholine mechanism postulated 
by Fatt and Katz (J. Physiol. 115: 320, 1951) and 
by Nastuk (J. Cell. Comp. Physiol. 42: 249, 1953). 
(Aided by grant, B462, from the Natl. Insts. of 
Health, PHS.) 


130. Blood pressures during simultaneous 
tumbling and deceleration. RoBERT EDEL- 
BERG (introduced by J. W. Witson). Aero 
Medical Lab., Wright Air Development Ctr., 
Wright-Patterson Air Force Base, Ohio. 
Immediately after emergency ejection, a pilot 

may be exposed to drag forces as high as 25 gina 

negative-g attitude. It has been suggested that 
tumbling, if rapid enough, may decrease rather 
than increase the severity of the resulting nega- 
tive-g hydrostatic effects. The situation was 

simulated by rotating dogs up to 200 rpm on a 

spin-table located at the periphery of the human 

centrifuge. The centrifuge simultaneously im- 

posed ‘drag’ forces up to 10 g which changed 

direction sinusoidally. It was found that super- 
imposed tumbling between 60 and 200 rpm greatly 
reduced the edema and hemorrhage normally 
produced by negative g alone. Similarly the 
vascular damage and engorgement of combined 
accelerations was less severe than after tumbling 
alone. Up to +10 g of drag force, the effects of 
jostling on the viscera were not significant. Blood 
pressures, measured with Gauer-Wetterer intra- 
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vascular manometers to eliminate the need for 
hydrostatic correction, were often considerably 
lower than theoretical pressures. Furthermore, 
this difference became greater at higher rates of 
rotation. This effect may, under various circum- 
stances, be due to the low natural frequency of the 
vascular column, to partial collapse of the column, 
or to the development of sub-ambient pressures at 
the center of rotation. The reduction of hydro- 
static damage is not due to lower pressures but to 
the alternation in direction of force with the con- 
sequent change in duration of exposure. Circula- 
tion is less impaired than in simple tumbling, as 
evidenced by the smaller reduction in arterial- 
venous pressure difference. 


131. New evidence for a toxic substance elabo- 
rated after irradiation. ABRAHAM EDELMANN. 
Biology Dept., Brookhaven Nati. Lab., Upton, 
i fle gt 
Adrenalectomized rats, 


injected intraperi- 


toneally with 4 ml of serum taken from other 
adrenalectomized rats which were given 1000 r 
of whole body x-irradiation 24 hr. before collection 
of the serum, die sooner than controls given serum 
from adrenalectomized but otherwise untreated 
rats. In similar tests 0.2, 0.4 or 0.6 ml of serum 
from irradiated, adrenalectomized rats, is toxic 


to adrenalectomized mice when injected in- 
travenously. Death occurs within 1-6 days, the 
time being dose-dependent. No effect occurs if 
serum from unirradiated intact rats is injected 
intravenously into control mice. Similar toxic 
effects are obtained with serum from intact ir- 
radiatedrats when injected into adrenalectomized 
rats. However, there appears to be a latent period 
presumably due to the presence of adrenal hor- 
mones in the serum. The toxic effect disappears on 
standing 30 min. at 25° and is retained overnight 
at 0°. Ten hours after irradiation is the earliest 
time it has been detected, and its concentration 
in serum appears to increase after this time. 
These data are believed to be evidence for a toxic 
substance elaborated after irradiation and pos- 
sibly capable of producing at least some of the 
symptoms usually ascribed to radiation. 


132. Blood flow studies of chronically sym- 
pathectomized limbs in dogs. H. E. EprEr- 
STROM, TEUNIS VERGEER,* CLAYTON JENSEN* 
AND JOHN Linroot.* Dept. of Physiology and 
Pharmacology, Univ. of North Dakota School of 
Medicine, Grand Forks. 

Hind limb blood flows were studied by the 
venous outflow technique in a group of dogs with 
unilateral lumbar sympathectomy. The results, 
reported previously, indicated that blood flow 
was about doubled in the sympathectomized limb 
soon after surgery. Three or 4 days postopera- 
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tively the blood flow in the operated limb was 
reduced below that of the normal limb, and after 
longer post-operative periods was about half that 
of the normal side. All experiments were done 
under deep anesthesia. In the present study an 
attempt was made to determine factors con- 
tributing to the reduction of blood flow in the 
chronically sympathectomized limb. Dilute solu- 
tions of hor-epinephrine and /-epinephrine were 
infused at a constant rate into the aorta via the 
caudal mesenteric artery. In high dilutions these 
produced a greater decrease in blood flow in the 
sympathectomized limb than in the normal con- 
tralateral limb, suggesting greater sensitivity to 
epinephrine in the sympathectomized vessels. 
Dilute solutions of Priscoline infused by the 
same route caused an increase in blood flow in 
both limbs, but a relatively greater increase in 
the sympathectomized leg. 


133. Uncontrolled cross circulation in dogs. 
Ricuarp H. Eq@pauu (introduced by S. N. 
STEIN). Physiology Div., Naval Med. Research 
Inst., Bethesda, Md. 

This study evaluates various factors in con- 
nection with uncontrolled cross circulation. 
Controlled cross circulation involves the use of a 
pump to insure equality of blood flow between 
partners. However, the pump may be unnecessary 
except in cases of total cardiac bypass. Forty 
pairs of dogs were cross circulated for 2-24 hr. 
by polyethylene tubing connections from the 
carotid artery of one to the jugular vein of the 
other. Blood flow between the partners ranged 
from 250-600 cc/min. Studies with radioactive 
chromium-tagged red blood cells injected into 
one of the cross-circulated partners revealed 
equal radio-activity in the blood streams of the 2 
animals within 10-20 min. after the start of 
uncontrolled cross circulation. Oxygen and carbon 
dioxide values of arterial blood remained un- 
changed by the procedure, and blood pressure, 
pulse and temperature values in the 2 animals 
varied independently. Ten pairs of dogs were 
cross circulated on more than one occasion, and 
serial kidney biopsies and red cell antibody deter- 
minations were performed between the procedures. 
There was no evidence for the production of anti- 
tissue antibodies, and no hemolytic crises were 
observed in animals compatible in the dog A 
blood group factor. Relative size of the partners 
was shown to be unimportant if the connecting 
tubings were of approximately the same diameter. 
for Gross circulation between a 10- and 50-kg dog 
proceeded as uneventfully as in the experiments 
with more matched pairs. The procedure of un- 
controlled cross circulation is simple, safe, result: 
in the rapid intermingling of the blood strean 
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of the partners, and has many experimental and 
possibly clinical applications. 


134. DPNH oxidase of Tetrahymena pyrifor- 
mis. HERBERT J. E1cHe (introduced by FLoyp 
J. Wrercinsk1). Div. of Biological Chemistry, 
Hahnemann Med. College, Philadelphia, Pa. 
Cell-free homogenates of the protozoans, 7’. 

oyriformis 8 and W, were prepared as described 

(J. Biol. Chem. 206: 159, 1954). These homogenates 

contain a potent DPNH oxidase, but as pre- 

viously shown, do not exhibit cytochrome oxidase 

activity. Homogenates of 7’. pyriformis GL, a 

strain reported to have a weak cytochrome c band, 

also display a strong DPNH oxidase; cytochrome 
oxidase activity is not demonstrable. Although 
added cytochrome c can act as an electron ac- 
ceptor in the presence of DPNH and homogenates 

(S, W, GL), the preparations are unable to re- 

oxidize the reduced cytochrome c. DPNH oxidase 

is inhibited 90% by 0.001 m cyanide and 55-70% 

by 0.002 m azide. DPNH cytochrome c reductase 

activity is unaffected by these compounds. In 
fresh preparations, the rate of DPNH oxidation 

by oxygen exceeds the rate of cytochrome c 

reduction by DPNH. However, with DPNH 

oxidase blocked by cyanide, and with added 
cytochrome c as electron acceptor, the ratio of 
cytochrome c reduced to DPNH oxidized ap- 
proaches the theoretical value of 2. DPNH oxidase 

is inhibited by the naphthoquinone, SN 5949, 

BAL and antimycin A (high levels) ; the system is 

more sensitive to SN 5949 than to antimycin. 

DPNH cytochrome c reductase activity is un- 

affected by antimycin and SN 5949. DPNH 

oxidase loses 70% of its original activity after 

2 hr. at 0°C; DPNH cytochrome c reductase 

activity is decreased by 15-30%. Centrifugation of 

water homogenates (13,620 g, 20 min.) sediments 
virtually all the DPNH oxidase; reductase activity 
is split equally between the sediment and super- 

nate. (Supported by PHS grant, G-4146). 


135. Some brain structures which influence 
muscle spindles. EarL Evprep (introduced 
by W. A. SELLE). School of Medicine, Univ. of 
Calif. at Los Angeles, and VA Hosp., Long Beach, 
Calif. 

Systematic stereotaxic-stimulation of the cat’s 
brain has been carried out in an attempt to extend 
the earlier observations of Granit and Kaada 
(1952) upon brain structures capable of exerting 
an influence upon gamma motor efferents as de- 
iected by picking up changes in afferent dis- 
charges from spindles of leg muscles. Responsive 
areas include pre- and post-cruciate cortices, 
«nterior cingulate gyrus, internal capsule, some 
of the lateral thalamic nuclei, subthalamus, mid- 
brain and pontine reticular formations, dentate 
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and interpositus cerebellar nuclei and brachium 
conjunctivum. Among areas which do not in- 
fluence spindles under the conditions of these 
experiments are auditory and visual cortices, 
posterior cingulate gyrus, anterior and posterior 
thalamic nuclei, claustrum, superior colliculus 
and probably the caudate nucleus. Several other 
sites, including the amygdaloid complex, orbital 
gyri and medial thalamic nuclei, occasionally 
alter spindular activity. Most of the responsive 
areas are active bilateraily and may, in different 
animals, be either inhibitory or facilitatory. 
Generally the responsive areas are capable also of 
inducing active contractions at higher stimulus 
strength. 


136. Poly -sensory representation in the mesial 
cortex. S. Exrasson and’ C. G. Gunn (in- 
troduced by R. R. SONNENSCHEIN). School of 
Medicine, Univ. Calif. at Los Angeles, and VA 
Hosp., Long Beach, Calif. 

Potentials evoked by auditory, visual and so- 
matic stimuli have been recorded from the mesial 
cortex of unanesthetized cats and monkeys. The 
area displaying these responses includes the 
medial and postero-medial regions of the superior 
frontal and cingulate gyri. No responses have 
been recorded from the anterior cingulate gyrus. 
No somatotopic localization has been found 
within this sensory representation. The same 
cortical sites yield potentials upon hind limb, 
fore limb, auditory or visual stimulation. It is 
suggested that this poly-sensory reception in the 
mesial cortex may account for the vertex po- 
tentials of the EEG recorded through the scalp 
in the midline as observed by Davis et al. (1939) 
and Gastaut (1953). 


137. Kidney-parathyroid relation to plasma 
citric acid and calcium. JosErH R. ELLiotTtT* 
AND SMITH FREEMAN. Dept. of Biochemistry, 
Northwestern Univ. Mez. School, Chicago, Ill. 
Nephrectomy is followed by an increase in the 

plasma citric acid and calcium of dogs, rats, 

rabbits and guinea pigs. The peak of hypercitri- 
cemia occurs 4 hr. after nephrectomy in the rat and 
by 8 hr. the citric acid value has returned to nor- 
mal (2.5-3.5 mg %). Ureteral ligation causes no 
change in the plasma concentration of calcium or 
citric acid. Parathyroidectomy reduces the fasting 
plasma citrate concentration in the rat by ap- 
proximately 1 mg. %. Parathyroidectomy at the 
time of nephrectomy reduces the average 4-hour 
elevation of citric acid from 18 mg %-9 mg % in the 
rat and the hypercalcemic response to nephrec- 
tomy is abolished. If parathyroidectomy precedes 
nephrectomy by 4 days, there is no significant rise 
in citric acid or calcium following nephrectomy. 
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Sixty ru/day of parathyroid extract (Lilly) for 
4 days following parathyroidectomy results in a 
normal plasma citric acid response 4 hours follow- 
ing nephrectomy (18 mg. %). The same total dose 
of hormone given to parathyroidectomized rats 
as a single injection 16 hr. before nephrectomy 4 
days after gland extirpation has only a slight effect 
on the 4-hr. response to nephrectomy. Fluoroace- 
tate administration raises the plasma citrate con- 
centration before and following nephrectomy, but 
the increase in concentration following nephrec- 
tomy in normal and fluoroacetate poisoned rats is 
essentially the same. The average serum calcium 
concentration is increased slightly in the fluoro- 
acetate animals. (Supported by funds provided by 
the Schweppe Foundation and by Public Health 
Grant No. A-666.) 


138. Chromatography of anterior pituitary 
growth hormone. S. Euuis* anp M. E. 
Simpson. Inst. of Exptl. Biology, Univ. of Cali- 
fornia, Berkeley. 

The chromatographic behavior of anterior 
pituitary growth hormone on carboxymethyl- 
cellular (CMC) and diethylaminoethylcellulose 
(DAEC) columns has been studied. Growth hor- 
mone can be adsorbed on CMC columns from 
pH 5-5.5, 0.03 m sodium acetate buffers and eluted 
by application of sodium chloride gradient. Under 
these conditions two peaks are eluted. The first 
constitutes a small fraction of the total protein 
applied and contains ICSH. Immediately follow- 
ing this, a large peak due to growth hormone 
emerges which is free of ICSH. Growth hormone 
dissolved in 0.02 m borate buffer, pH 8.6, can be 
adsorbed on columns of DAEC and eluted by 
application of a NaCl gradient. However, no 
separation of growth hormone from contaminating 
TSH and ICSH can be achieved under these con- 
ditions. Using DAEC columns buffered at px 8.6 
with 0.1 m borate, growth hormone passes through 
unadsorbed whereas both the contaminating TSH 
and ICSH are retained. The latter hormones can 
then be eluted by a sodium chloride gradient. In 
all cases 80-90% of the protein was recoverable. 
The use and limitations of such columns in frac- 
tionation of various pituitary preparations will 
be discussed. 


139. Exeretion of adrenaline and noradren- 
aline. FrEp ELMApJIAN, Epwin LAmMson,* AND 
Rupoutpex Nerti.* Worcester Fndn., Shrewsbury, 
Mass. and Worcester State Hosp., Worcester, Mass. 
Adrenaline (A) and noradrenaline (NA) excre- 

tion of human subjects was studied by extracting 

the urine by the alumina adsorption method of 
von Euler (Acta physiol. scand. 22: 161, 1951) and 

bioassaying by the method of Gaddum (Brit. J. 

Pharmacol. 4: 401, 1949). Glucuronidase hydroly- 
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sis gave higher NA titer than acid hydrolysis. Up 
to 60% of the NA appears to be combined. A 
appears practically all as free material. There is 
a diurnal variation of NA and A with percentage 
increase greatest from night to day for A. Adren- 
alectomized human subjects show normal amounts 
of NA but little or no A. Infusion experiments 
indicate that only 0.6% of A appears in urine after 
dose of 0.1 uwg/kg/min. for 15 min. while 3% of 
NA appears with the same dosage. Stress experi- 
ments with pursuitmeter and anoxia indicate 
greater percentage increases for A than NA. 
Injection of 20 1u of ACTH for three consecutive 
days results in a decrease in NA excretion with 
little or no change in A. (Aided in part by grants 
from the Army Med. Research and Development 
Board (DA-49-007-MD-438) and the Sterling 
Winthrop Research Inst.) 


140. Influence of steroids on D-amino acid 
oxidase activity of tissues of laboratory 
animals. BARBARA A. ENDAHL* AND CHARLES 
D. Kocnaxian. Oklahoma Med. Research Inst. 
and Hosp., Oklahoma City. 

The d-amino acid oxidase activity of the kidney 
and liver of castrated rats showed a variable 
response after the administration of testosterone 
propionate or methyltestosterone at different dose 
levels and durations of treatment. Some groups 
showed no changes while others showed increases 
as high as 200% in the liver and 75% in the kidney. 
The subcutaneous implantation of 9 different C1 
steroids as single pellets (about 15 mg each) into 
guinea pigs for 21 days were ineffective in altering 
the enzyme activity of these 2 tissues. The results 
in the rat and guinea pig experiments were the 
same whether the activity was determined by the 
amount of oxygen consumed or the amount of 
ammonia and pyruvic acid formed. On the other 
hand, the activity of this enzyme in the kidney of 
the mouse was consistently and markedly in- 
creased by 13 of 17 different Cis steroids implanted 
subcutaneously as pellets but was not influenced 
by three estrogens or three corticoids. The effect 
of the androgens on the enzyme activity of mouse 
kidney is related to chemical structure and amount 
of steroid absorbed. The mouse liver does not 
exhibit d-amino acid oxidase activity (Science 98: 
89, 1943). 


141. Spectrophotometric measurement of en- 
zymatic activity of radiated and normal 
salivary gland tissues. James A. ENGLISH 
(introduced by W. D. McEtroy). Naval Med. 
Research Inst., Bethesda, and McCollum Prati 
Inst., Johns Hopkins Univ., Baltimore, Md. 
Previous studies from this laboratory have 

shown that significant morphologic changes occu! 

in salivary glands after about 2 weeks following 
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x-ray radiation in situ. In an effort to reveal sub- 
microscopic changes which may occur prior to this 
time, we have examined the metabolic activity of 
homogenates of salivary glands of rats at various 
intervals after local radiation with 3000 and 
5000 r of 200 KV x-ray. As an index to carbohy- 
drate metabolism, we have measured the activity 
of three enzyme systems in control and radiated 
salivary glands (submaxillary-sublingual). Ac- 
tivity was followed spectrophotometrically by 
observing the oxidation or reduction of pyridine 
nucleotides at 340 my under conditions such that 
the rate of reduction or oxidation was dependent 
upon enzyme concentration. Glands were quickly 
removed, weighed and homogenized in 10 volumes 
of ice cold 0.25 m sucrose. A significant decrease 
(50%) in salivary gland weight occurs during the 
first week. During the first 3 days extractable pro- 
tein decreases about 40% followed by a 20% rise 
during the next 5 days. Considered both as enzyme 
activity per unit wet weight and activity per 
milligram of protein, glucose-6-phosphate and iso- 
citric dehydrogenase increase during the first 
week following radiation, whereas there is a tend- 
ency for a-glucerophosphate dehydrogenase ac- 
tivity to be lowered. Total salivary gland activity 
is reduced (50-70%) in isocitric dehydrogenase and 
a-glycerophosphate dehydrogenase by the 6th 
day, while during the same time, glucose-6-phos- 
phate dehydrogenase activity has not significantly 
changed. 


142. Estrogen inhibition of thyroidal weight 
response to goitrogen. B. A. Eskin ann E.M. 
BoGpANOVE (introduced by M. N. Levy). 
Dept. of Anatomy, Albany Med. College, Union 
Univ., Albany, N. Y. 

The influence of daily estrogen injections on 
thyroidal weight response to 3 weeks of goitrogen 
treatment was examined in Vanderbilt (V) and 
Sprague-Dawley (S) rats. 50 ug doses of a-estradiol 
benzoate (Schering Corp.) reduced thyroid weight 
29% below controls in adult V females given 
propylthiouracil (PTU) (Calco Chemical Division, 
American Cyanamid Co.) solution (5 mg %) as 
drinking water; in S and V females, and S males, 
injected with PTU (1-2 mg/day), it effected 43, 
33, and 49% imhibitions, respectively. This con- 
firms Kopf (Arch. exper. Path. u. Pharm 209: 58, 
1950) and Chamorro (C.R. Soc. de Biol. 143: 1540, 
i949) for comparable doses of analogous drugs. 
However, 50 ug failed to affect thyroid weights of 
20-day old V females on the oral PTU regimen. In 
28-day old V females given 0.5 mg PTU/day, 25 
ug of estrogen impaired the goitrous response 8%, 
while 150 ug decreased it 18%. Ten mg of PTU/day 
markedly decreased the antigoitrous action of the 
50 ug estrogen dosage in S males and females, and 
30 mg abolished it. At 30 mg of PTU/day, 150 ug 
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of estrogen did not significantly decrease thyroid 
weights of females, and had no effect at all in 
males, of either strain. S rats had greater goitrous 
responses to PTU than V rats. Males appeared less 
sensitive to estrogen than females. 


143. Cytochromes of disrupted mitochondria. 
R. W. Estaproox (introduced by Caru F. 
Scumipt). Johnson Research Fndn., Univ. of 
Pennsylvania, Philadelphia. 

Mitochondria have been isolated from 10% 
homogenates of guinea pig liver in 0.25 m sucrose. 
These mitochondria were washed once with dis- 
tilled water, and then washed twice with 0.85% 
NaCl. These saline-washed particles (SW) were 
then suspended in either 0.25 m sucrose or 0.1 m 
phosphate buffer, pH 7.4, so that 1 ml of the sus- 
pended material represented 5 gm of liver. 
Schneider et al. (J. Biol. Chem. 172: 451, 1948) 
found that the above treatment removed all the 
cytochrome c from the mitochondria. In confirma- 
tion, we find that the addition of cytochrome c 
stimulates the succinoxidase system of SW 25- to 
30-fold. The difference spectra of SW reveals upon 
reduction with either sodium succinate or DPNH 
a pigment with absorption maxima at 554 and 
523 my in addition to the usual maxima associated 
with cytochromes b, a, and a3. From such spectra 
the concentration of the 554 mu component has 
been estimated to be equal to about } the concen- 
tration of cytochrome c in normal mitochondria. 
It is concluded that the pigment absorbing at 
554 my functions between the antimycin A-sensi- 
tive reaction and chtochrome c from the following 
results: 1) the 554 mu maximum does not appear 
upon the addition of succinate in the presence of 
antimycin’A; 2) the 554 my band does appear upon 
the addition of ascorbic acid in the presence of 
KCN; 3) kinetic studies demonstrate that the 554 
my component is rapidly reduced under aerobic 
conditions by both succinate and DPNH in con- 
trast to cytochrome b, which is reduced more 
slowly by the same reagents (cf. results of Chance 
with heart muscle preparation). The 554 mp com- 
ponent may be identical with cytochrome e, or 
may be a ‘bound’ cytochrome c unavailable to 
cytochrome a. 


144. Unsaturated fats in human blood. JoHN 
D. Evans, Napra L. OLEKsySHYN* AND JEROME 
M. Wa.pron. Dept. of Physiology, Temple Univ. 
School of Medicine, Philadelphia, Pa. 

The blood of 6 normal, human males-has been 
analyzed spectrophotometrically for unsaturated 
fatty acids. From subjects in a postabsorptive 
state, 100 ml blood was drawn into heparinized 
syringes and centrifuged to separate plasma and 
cells. Both fractions were extracted by alcohol- 
ether and the fatty acid recovered by saponifica- 
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tion, fractionation and_ re-acidification. Our 
analysis show that human plasma fat has the 
following average percentage composition: 
linoleic, 25.5%; linolenic, 1.00%; arachidonic, 
7.5%; pentaenoic, 1.56%; hexaenoic, 2.54%; oleic, 
18.0%; total unsaturated acids, 58.1%; total 
saturated acids, 41.9%. The iodine number aver- 
aged 108.9. Blood cell fat averaged: linoleic, 
7.68%; linolenic, 0.00%; arachidonic, 12.41%; 
pentaenoic, 2.80%; hexaenoic, 4.21%; oleic, 10.2%; 
total unsaturated fat, 38.2%; total saturated fat, 
61.8%. The blood cell fat iodine number aver- 
aged 97.2. 


145. Effects of adrenal medullectomy on renal 
excretion of ,water and electrolytes during 
water diuresis. W. J. EvERSOLE AND C. R. 
RicumMonp.* Dept. of Biology, Univ. of New 
Mexico, Albuquerque. 

Approximately 150 young female rats of the 
Long-Evans strain were divided into 3 groups. The 
adrenals of group 1 were enucleated. Sham opera- 
tions were performed on group 2 and no operations 
were done on group 3. All animals were given 1% 
sodium chloride as drinking fluid for 1 wk. and 
then shifted to water. At intervals of 60-137 days 
after operation the rats were subjected to a 3-dose- 
4-hr. water tolerance test. At 1 hr. after the last 
dose of water urine volumes were recorded and 


aliquots of urine taken for sodium, chloride and 


potassium determinations. Serum electrolytes 
were determined for some of the rats from blood 
obtained after decapitation. In the water tolerance 
tests 6 control and 6 experimental animals were 
run simultaneously so as to control the day to day 
variation in the diuretic response to water. Five 
separate diuresis experiments were done 60 days 
after operation. Two of the 5 experiments indi- 
cated significant decreases in water excretion by 
demedullated animals and in the other 3 experi- 
ments there were no significant changes. In 5 
experiments conducted at 86-137 days after opera- 
tion there were no significant differences in water 
excretion by demedullated rats. In all experiments 
there was an increase in potassium concentration, 
without consistent changes in sodium and chloride 
concentration, in the urine of rats with regenerat- 
ing demedullated adrenals. The evidence indicates 
that rats with regenerating demedullated adrenals 
recover the ability to regulate water excretion 
sooner than they recover the ability to regulate 
potassium excretion. 


146. Measurement of intrapleural pressure. 
L. E. Farur,* A. B. Ot1s anv D. F. Proctor.* 
The Johns Hopkins Univ. School of Medicine, 
Baltimore, Md. 

Intrapleural pressures obtained at different 
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points of the chest of the anesthetized dog were 
compared, both by separate and differential 
measurements. When differential pressure is re- 
corded by connecting each of 2 needles to opposite 
sides of a differential strain gauge, the physical 
characteristics of the transmission systems become 
extremely important. When the time constants of 
the 2 transmission systems are unequal, erroneous 
differential pressures will be recorded under 
dynamic conditions. The time constants of the 2 
transmission systems can be made equal by ad- 
justing their volumes and resistances. Using 
properly balanced transmission systems, we have 
not found simultaneously recorded static or 
dynamic pressures to differ by more than 0.5 cm 
H.0O, at different points. Inadvertent introduction 
into the intrapleural space of relatively small 
amounts of air can measurably alter the pressure. 
In order to avoid this, we now introduce needles 
through a liquid seal. When measured amounts of 
air are purposely introduced through 1 needle, 
equal changes of pressure occur at all points of 
the chest on the side into which air has been intro- 
duced. Since pressure readings at remote points 
change before air can be recovered therefrom, this 
equal change is not due to distribution of the air 
pocket. Introduction of air on one side decreases 
the negative intrapleural pressure on both sides, 
but to an unequal extent. (Supported by grants 
from the Burroughs Wellcome Co. and the PHS 
and by a contract with the Air Research and 
Develop. Command.) 


147. Difference in body temperature in flight 
and at rest in the fairy prion (Pachyptila 
turtur). Donatp 8S. Farner. Labs. of Zoo- 
physiology, State College of Washington, Pullman. 
Data were obtained at the large breeding 

colonies of this species on Stephen and Trios 

islands in the Cook Strait, New Zealand. Body 
temperatures were measured with previously 
calibrated clinical thermometers inserted 2 cm 
into the cloaca within 1 min. after capture. Read- 
ings were made 1 min. after insertion of the 
thermometer. Data were obtained for 3 groups. 

Group A consisted of 72 birds taken at night. 

These were captured either in flight or within a 

few seconds after alighting: The ‘mean tempera- 

ture for this group was 41.5°C with a range of 
40.6-42.3°. Group B consisted of 28 active non- 
flying birds captured on the ground or in the bur- 
rows at night. The mean for this group was 39.9°C 

with a range of 39.0-41.0°. Group C consisted of 48 

incubating birds taken from the burrows during 

the day. The mean for this group was 38.6°C; 
the range, 37.6-39.9°. Analysis of the data indi- 

cates that the differences between each of the 3 

pairs of means are significant (P < 1%). 
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148. Effect of dietary cholesterol on arterial 
and hepatic lipogenesis. D. D. Feuer, H. 
Dow.1na* anv R. L. Hurr.* Radioisotope Unit, 
VA Hosp., Univ. of Washington School of Medi- 
cine, Seattle. 

Liver slices and strips of aorta were obtained 
irom rabbits maintained on either a stock diet 
(group A) or 1% cholesterol diet for 8 wk. (group 
2B). Serum cholesterol determinations made before 
the animals were killed indicate values for group B 
were 20-30 times greater than values for group A. 
The tissues were incubated for 3 hr. in flasks de- 
signed for CO: collection with Krebs-Ringer- 
bicarbonate solution containing 0.001 m acetate- 
2-C-14 as the substrate. Saponifiable and 
nonsaponifiable lipids were recovered by standard 
procedures and C-14 content determined in these 
as well as in the CO, fraction. Chemical studies 
showed that nonsaponifiable and fatty acid con- 
tent in both tissues of group B rabbits were two- 
fold higher than group A rabbits. Tracer studies 
indicate that accompanying this elevated tissue 
lipid level, hepatic cholesterol as well as hepatic 
fatty acid synthesis was greatly depressed. There 
was no concomitant reduction in oxidation of 
acetate to CO2. The reduction in lipogenesis and 
cholesterogenesis found in liver slices was not 
observed for arterial tissue. The mechanism by 
which hyperlipemia and/or increased tissue lipid 
content regulates hepatic lipid synthesis is absent 
in arterial tissue. The results favor the current 
view of total dietary caloric restriction (including 
dietary cholesterol) for disciplination of athero- 
sclerosis. (Supported in part by Life Insurance 
Medical Research Fund.) 


149. Mechanisms by which vitamin B,; coun- 
teracts certain catabolic actions of corti- 
sone. Y. 8S. L. Fene* ann JosEePH MEITEs. 
Dept. of Physiology and Pharmacology, Michigan 
State College, East Lansing. 

Previous reports have indicated that certain 
catabolic actions of large doses of cortisone in 
young rats, such as inhibition of body, hair and 
thymus growth, could be largely or partially over- 
come by feeding 10 times the normal requirement 
for vitamin Bi (MEITEs et al., 1951-54). Recent 
studies have further elucidated the biochemical 
mechanisms by which vitamin By exerts these 
beneficial effects. When cortisone injections were 
increased from 1 to 4 mg daily, there was a pro- 
gressive increase in urinary nitrogen excretion and 
in blood and urinary ‘glucose, and a decrease in 
body weight. These were associated with de- 
creased glucose tolerance, increased insulin re- 
8istance and increased urinary excretion of tracer 
doses of radioactive vitamin Bi. (2- to 3-fold 
increase). When 200 ug of vitamin Bis/kg of diet 
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were fed to cortisone-injected rats and they were 
permitted to eat ad libitum, body weight was in- 
creased 40-65%, urinary nitrogen and blood and 
urinary glucose values were halved, glucose toler- 
ance was doubled (blood and urinary glucose 
values were only about $ as high after an intra- 
peritoneal injection of 750 mg of glucose), and 
single injections of insulin were about 3 times as 
effective in reducing blood sugar levels. It is con- 
cluded that increased vitamin By intake can 
largely or partially counteract the protein 
catabolic and sugar wasting effects of large doses 
of cortisone in rats by increasing appetite, in- 
creasing the availability and utilization of carbo- 
hydrate, and by reducing gluconeogenesis from 
protein. 


150. Reversal of oil-water emulsions by 
narcotic concentrations of inert gases. 
W. O. FENN anp D. F. Sears.* Dept. of Physi- 
ology, Univ. of Rochester, School of Medicine and 
Dentistry, Rochester, N. Y. 

Since high pressures of inert gases have a nar- 
cotic effect on living organisms it would be ex- 
pected that they would also react like other 
narcotics in non-living systems. Experiments have 
shown that nitrogen, helium, argon, nitrous oxide, 
cyclopropane and carbon dioxide share with other 
lipoid soluble narcotics the ability to reverse the 
state of an oil-in-water emulsion (equal parts of 
olive oil and water). The pressure of these gases 
required to exert this effect varies with the gas 
and the concentration of NaOH used to form the 
emulsion. For nitrogen the required pressure 
varied from 300-1000 psi when the amount of 
NaOH added varies from 4-12 mEq/I. of water. 
The order of effectiveness of the different gases 
varies somewhat with different concentrations 
of NaOH but in the range of 4 mEq/I. the order 
is CO, > N20 > A> Nz > He. 


151. Blood-clotting studies on the newborn. 
J. H. Ferauson, J. W. Fresu* ann J. H. Lewis. 
Dept. of Physiology, Med. School, Univ. of North 
Carolina, Chapel Hill. 

Blood from 32 normal full-term mothers (re- 
ceiving vitamin K within 24 hr.) and from um- 
bilical cord of their infants, immediately after 
delivery, were studied by the following general (A) 
and specific (B) tests of clotting function: (A) 
whole blood clotting-time in glass and silicone, 
with observation for clot-retraction and fibrinoly- 
sis; the Quick test; prothrombin consumption 
(1 hr. serum); plasma thrombin clotting-time. 
(B) platelet counts, and their thromboplastic and 
accelerator functions; plasma fibrinogen, pro- 
thrombin, proconvertin, proaccelerin, anti- 
hemophilic factor, PTC; serum antithrombin. The 
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infant cord data include low prothrombin, low 
proconvertin, low PTC, and (in 21 cases) 
detectible lessening of prothrombin consumption; 
increased plasma thrombin clotting-times; marked 
increase in plasma proaccelerin; fibrinolysis (3 
cases only). The mothers’ fibrinogen was markedly 
elevated and prothrombin, proconvertin and PTC 
slightly so. The Quick tests were normal in all but 
1 infant, from which it is concluded that the excess 
of proaccelerin masks any possible influence of 
moderate hypoprothrombinemia and hypopro- 
convertinemia on this 1l-stage test. That the 
clotting system of normal (nonbleeder) babies is 
close to a deficiency state, at birth, is suggested by 
the above observations of low values for certain 
factors. The tendency for lessened prothrombin 
utilization is better revealed in the absolute 
amounts consumed than by the usual expression 
of ratio to the original plasma prothrombin level. 
Maternal bloods, by contrast, show increased 
values for several clotting factors, perhaps indica- 
tive of protective preparedness for hemostasis. 
There is no correlation between maternal and fetal 
prothrombin levels, even when vitamin K is given 
to the mother within 1-8 hr. of delivery. 


152. Pulmonary blood flow through each lung 
during acute unilateral hypoxia in man. 
A. P. Fisaman, A. HIMMELSTEIN* AND 
A. CournanpD. Dept. of Medicine, Columbia 
Univ., New York City. 

A sharp reduction in the oxygen content of in- 
spired gas elicits pulmonary hypertension in man. 
The present study attempted to further analyze 
the mechanisms underlying this pressor response 
by confining the hypoxic stimulus (8-12% oxygen) 
to one lung, while the other breathed a gas mix- 
ture enriched with 25-33% oxygen. Broncho- 
spirometry with independent open circuits for 
each lung was combined with cardiac catheteriza- 
tion and arterial cannulation to make possible 
the application of the Fick principle to the meas- 
urement of minute blood flow through both lungs 
as well as through the hyperoxic lung; minute flow 
through the hypoxic lung was obtained by differ- 
ence. All of the variables in the Fick equation were 
directly measured except for the oxygen content 
of pulmonary venous blood leaving the hyperoxic 
lung, which was equated to 100% of capacity by 
use of an appropriate inspired gas mixture. In 7 
subjects, in whom the arterial blood oxyhemo- 
globin during unilateral hypoxia did not fall below 
85%, the total minute ventilation and gas ex- 
change for both lungs remained unchanged. 
During this period, regardless of whether total 
blood flow stayed the same or increased slightly, 
the proportion of blood flow through each lung 
was unaltered. Since in these experiments the 
hypoxic stimulus is unilaterally applied to one 
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lung and to its post-arteriolar vascular bed, 
failure to demonstrate any shift of blood from the 
hypoxic lung suggests that these pulmonary seg- 
ments do not participate in the pressor response to 
acute hypoxia. 


153. The relation of structure to ion transport 
in frog skin. W. R. FLemine (introduced by 
B. T. Scorer). Dept. of Biology, Univ. of Oregon, 
Eugene. 

Recent studies of ion transport in frog skin have 
assumed that the stratum germinativum of the 
dermis is the site of the processes involved in 
sodium transport and the development of electric 
potential. We have shown that the well-known 
pH gradient developed by frog skin appears before 
sodium transport begins, and involves the forma- 
tion of acid on the epidermal side and base on the 
corium side of the skin. There is a thin layer of 
cells on the corium side of the skin which is easily 
stripped off without injury to the other cell layers. 
When this layer is removed, the skin develops 
only a small electric potential, forms no base on 
the corium side, and transports no sodium ion. 
Since the stratum germinativum is evidently not 
injured by this operation, we conclude that the 
corium cell layer is of critical importance in the 
processes involved in the development of gradients 
of electric potential, pH, and sodium ion concen- 
tration by frog skin. (Supported by grants from 
the Natl. Inst. of Neurological Diseases and 
Blindness, Natl. Insts. of Health, PHS.) 


154. Prolactin and endocrine activity of pan- 
creas. Prero P. Foa, Giorgio GALANSINO* AND 
Harriet R. WeinstTe1N*. Dept. of Physiology 
and Pharmacology, Chicago Med. School, 
Chicago, Til. 

The first i.v. injection of prolactin (30 u/kg) in 
normal dogs causes hypoglycemia accompanied by 
profound B cell degranulation. Subsequent injec- 
tions cause hyperglycemia associated with partial 
restoration of the beta granules. In depancreatized 
dogs, prolactin always causes hyperglycemia 
(Am. J. Physiol., in press). These results suggest 
that prolactin causes liberation of preformed 
insulin with subsequent exhaustion of the B cells. 
When the activity of the B cells is depressed or 
when the pancreas has been removed, the so-called 
diabetogenic effect of prolactin becomes manifes. 
Prolactin hyperglycemia in the absence of the 
pancreas suggests that glucagon secretion is not a 
factor. The nature of the prolactin effect was i1- 
vestigated by means of 11 pancreatic-femoral and 
6 mesenteric-femoral (control) cross-circulatica 
experiments using normal neparinized dogs anes- 
thetized with Nembutal. The first injection of 
prolactin causes hypoglycemia (av. 35%) in the 
donor dog, D, accompanied by a similar hypo- 
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giveemia (av. 30%) in the recipient dog, R. No 
hypoglycemia occurs in R dogs receiving mesen- 
terie instead of pancreatic blood from wv. This 
indicates that the first injection of prolactin 
s'imulates the secretion of insulin by the pancreas 
o! D. Prolactin causes hyperglycemia (av. 38%) 
in a donor previously treated with this hormone 
without significant changes in the blood sugar of 
k. The results confirm the hypothesis that the 
hypoglycemic effect of the first injection of pro- 
lactin is due to insulin secretion and that the 
hyperglycemic effects of subsequent prolactin 
injections is not due to the secretion of glucagon. 
(Aided by a PHS grant.) 


155. Modification by light of diurnal rhythm 
of running activity in the white rat. G. 
Epgar Foux, Jr. Dept. of Physiology, State 
Univ. of Iowa, Iowa City. 

The running activity of the white rat occurs in a 
distinct 24-hr. rhythm, which persists for months 
in darkness. If rats are illuminated during the 
activity phase of the rhythm, this phase remains 
about 12 hr. in length but shows a regular, con- 
stant and definite amount of alteration of the time 
of starting so that the ‘activity block’ travels 
around the clock. The rate of change of time of 
activity is faster with an increase in the intensity 
of the light. Behavior modification such as this 
should be called a photoperiodic response. In 
these studies the delay for rats in continuous light 
(5.1 foot candles) was 3? hr/day and their activity 
traveled around the clock in 16 days. During the 
progress of a reversal of the 24-hr. solar light cycle, 
the delay was 3 hr/day; and with a 16-hr. light 
cycle of 8 hr. of illumination and 8 br. of darkness, 
the delay was 1 hr. a day. By raising rats with no 
cycle of nursing or other regular environmental 
influences, further evidence was obtained for the 
inheritance of what seems to be an activity rhythm 
of about 12 hr. of activity and 12 hr. of inactivity. 
However, when these rats were subjected to con- 
tinuous light, activity rhythms of 25, 26 and 27 
hr. could be demonstrated, with the activity phase 
still remaining about 12 hr. in each experiment and 
the inactive phase increased in length. 


156. Adjustments in the renal tubular trans- 
port of inorganic phosphate. James G. 
Foutxs (introduced by ALFRED GILMAN). 
Dept. of Pharmacology, Univ. of British Columbia, 
Vancouver. 

During the iy.‘usion of small amounts of sodium 
sulfate, the filtered load of inorganic phosphate 
to the renal tubule may be substantially elevated 
in the fasted dog without the administration ot 
exogenous phosphate. Under these circumstances, 
the tubular reabsorption of phosphate remains 
virtually complete, even when filtered loads are 
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reached which result in a considerable phospha- 
turia when phosphate has been administered either 
orally or intravenously. On comparing phosphate 
reabsorption and excretion in fasted animals, and 
in animals at various intervals after feeding, 
striking differences in the rate of phosphate excre- 
tion are observed at identical filtered loads. These 
results are interpreted as demonstrating the 
existence of homeostatic adjustments in the renal 
tubular transport of inorganic phosphate. The 
administration of phosphate appears to provide an 
adequate stimulus for this modification of tubular 
phosphate transport leading to an increased rate 
of phosphate excretion. The cellular disposition of 
phosphate rather than the extracellular concentra- 
tion of inorganic phosphate seems to be responsi- 
ble for these changes. With these techniques, it 
has also been possible to demonstrate altered renal 
tubular transport of inorganic phosphate following 
the administration of parathyroid hormone. In 
none of these circumstances is there any consistent 
change in the phosphate ‘Tm’. The limitation of 
the phosphate ‘Tm’ as a device for studying the 
influence of various factors which may modify the 
renal tubular transport of phosphate is apparent. 
(Aided by a grant from the Natl. Research Coun- 
cil of Canada.) 


157. Measurement of initial bone clearance 
of Ca“ from blood in the rat. JoHn M. 
FREDERICKSON,* A. JOHN Honour* anv D. 
Harotp Copp. Dept. of Physiology, Univ. of 
British Columbia, Vancouver, Canada. 

Rats were injected intravenously with 0.1 ml 
isotonic saline containing Ca‘** (6 uc) with 0.002 
mg Ca. Frequent blood samples were taken during 
the first 5 min., and the animals were then 
promptly killed. Curves for blood concentration 
of Ca** were drawn, and the integrated average 
over this period was used in computing clearance 
values from the uptake of Ca** by the bones. If 
one assumes that all the Ca* flowing through the 
bone capillaries during this initial period is re- 
placed by nonradioactive Ca through exchange 
with the excess calcium in bone salt, these clear- 
ance values will be a measure of effective bone 
blood flow. In any case, the bone blood flow must 
equal or exceed these values. The clearances, ex- 
pressed as ml whole blood/min/m? body surface 
were as follows: young rats (7): femur, 4.94 + 
0.61; scapula, 2.01 + 0.17; skeleton, 127 + 10; adult 
rats (6): femur, 2.66 + 0.12; scapula, 1.66 + 0.09; 
skeleton, 71 + 7. Results indicated that the 
bone blood flow was at least 0.1-0.3':ml/min/gm 
tissue, and was similar in the two age groups. The 
flow for the whole skeleton appeared to be at least 
+ of the blood flow reported for rat kidney. (Sup- 
ported by a grant from the Div. of Med. Research, 
Natl. Research Council, Canada.) 
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158. Toxicity of hydroxamic acid analogues 
and their prophylactic and therapeutic 
efficacy against nerve gas poisoning in 
mice. GusTAVE FREEMAN AND Marvin A. 
EpstTEINn (introduced by Davin B. Dit). Clin. 
Investigation Branch, Chemical Corps Med. 
Lab., Army Chemical Center, Md. 

A series of neutralized hydroxamic acid 
analogues and hydroxylamine HCl were tested 
for toxicity in mice by intraperitoneal injection 
and their therapeutic efficacies were explored 
against subcutaneously administered sarin. The 
degree of effect upon an LD» of sarin will be re- 
ported in terms of clinically subtoxice doses of 
hydroxamates and time of their administration 
prior to and following sarin injection. Toxicities 
vary considerably among candidate hydroxamic 
acid analogues and may not parallel therapeutic 
efficacy. Quantitative relationships among 
hydroxamic acid analogues, phosphoric acid esters 
and inhibited cholinesterases will be considered. 


159. Taste thresholds of normal and hyper- 
tensive rats for NaCl: effects of sodium 
content of diet. MELVIN J. FREGLY (intro- 
duced by E. M. Lanpts). Dept. of Physiology, 
Harvard Med. School, Boston, Mass. 

A relative NaCl aversion has been well sub- 
stantiated for hypertensive rats given a choice 


between .15 m NaCl solution and water. To de- 
termine taste thresholds of normal and hyper- 
tensive rats for NaCl solutions, cafeteria or choice 
experiments have been performed in which 2 
bottles of fluid were available to each rat. One 
bottle (reference) always contained distilled water 
while the 2nd bottle (test) contained a NaCl solu- 
tion. The concentration of test solution was 
changes every 4th day, at least 12 different con- 
centrations being used. Taste threshold was 
defined as that concentration of test solution at 
which the intake volumes of test and reference 
solution first differed from each other. Two series 
of experiments were perforraed, each of which 
utilized separate groups of 5 normal and 5 hyper- 
tensive animals. Rats in the Ist experiment were 
offered Purina chow while those in the 2nd experi- 
ment were given a synthetic sodium-free diet; 
otherwise the 2 experiments were the same. The 
NaCl taste thresholds of normal and hypertensive 
rats on a Purina chow diet were found to be the 
same and to lie between .008 and .016 m. The NaCl 
taste thresholds of normal and hypertensive rats 
on a synthetic sodium-free diet were also the 
same but higher than those of rats on a Purina 
chow diet (.020-.060 m). 


160. Alterations in plasma volume of mouse 
tissues, with ether and Nembutal, sodium 
anesthesia. Jutius J. FRIEDMAN (introduced 
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by J. K. Hampton, Jr.). Biophysics Lab. and 

Dept. of Physiology, Tulane Univ., New 

Orleans, La. 

Plasma volumes of various tissues of male, al- 
bino mice of the CF-1 strain were determined as 
the ratio of radioactivity per unit weight of tissue 
to the radioactivity per unit weight of plasma by 
injecting the mice intravenously with radio- 
iodinated albumen and assaying tissue samples 
for radioactivity. Radioactivity per unit weight 
of plasma was calculated from the hematocrit, 
measured with a gradient density column, and the 
radioactivity per gram of whole blood. The results 
expressed as ml plasma/gm tissue (+8.E.) are 
as follows: 

Membutal 
.189+ .010 
.156+ .009 
.134+ .009 
.345+ .020 
.041 + .003 
.015+ .001 
.023+ .007 


Ether 


159+ .008 
125+ .005 
089+ .007 
.331+ .003 


Normal 


.134+ .003 
.083+ .002 
.007+ .003 
.302+ .007 
.034+ .001 
Skin .020+ .001 
Muscle .024+ .001 


Total circulating plasma was altered variably by 
Nembutal while ether administration resulted in a 
significant increase in plasma volume from 1.0269- 
1.3286 ml. 


Liver 
Kidney 
Spleen 
Lung 
Intestine 
.020+ .001 
.021+ .002 


161. Central action of anticholinesterase 
agents on gastric secretion, heart rate and 
blood pressure. M. H. F. Frrepman, H. 
ApPERT* AND W. D. BeAmeEr.* Dept. of Physi- 
ology, Jefferson Med. College, Philadelphia, Pa. 
Central and peripheral actions of anticholin- 

esterase agents on gastric secretion, heart rate 

and blood pressure were studied in rats, cats and 
and dogs under pentobarbitol or chloralose- 
urethane anesthesia. For central effects the test 
drug was administered directly into the brain 
ventricle or into the carotid artery. In the dog 
restriction of drug action to the brain was assured 
by interrupting all vascular connections between 
head and trunk but leaving the vagi and cord 
intact. In such experiments cerebral circulation 
was maintained by perfusion of the head with 
blood by means of a ‘heart-lung’ apparatus. /) 
Anticholinesterase agents such as_ tetraethy!- 
pyrophosphate (TEPP) were potent gastric 
secretory stimulants. Intracarotid administration 
in the cat resulted in a sustained acid secreticn 
of high peptic activity after a brief latent pericd 
but secretion was elicited only after a long latent 
period if the vagi were sectioned. 2) With circul:.- 
tion between head and trunk intact the intri- 

carotid, intraventricular or intracisternal ii- 

jection of TEPP resulted in a precipitous drop in 

blood pressure and heart rate. If the vagus nerves 
had been sectioned the usual effect was biphasi«: 

an immediate pressor response followed by a d*- 
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pressor response and bradycardia. 3) In the dog 
with head isolated from the body except for vagus 
nerves and cord, administration of TEPP to the 
brain resulted in a rapid fall in both blood pressure 
and heart rate. If however the vagus nerves were 
sectioned there was either no cardiovascular effect 
o:, more often, a marked hypertension with in- 
crease in heart rate. 


162. Depressor effect of Pitressin in the rat. 
SypNey M. FriepMAN AND ConstTANCE L. 
FRIEDMAN.* Dept. of Anatomy, Univ. of British 
Columbia, Vancouver, Canada. 

The characteristics of the depressor response to 
Pitressin have been studied in groups of rats made 
hypertensive by diverse procedures. Two types of 
response are distinguishable, a ‘delayed’ and a 
‘cumulative’ depressor effect. The ‘delayed’ de- 
pressor response is observed when the blood pres- 
sure is followed over a 24-hr. period. It begins 
some 3-5 hr. after the injection of Pitressin, when 
the pressor phase is completed, and attains a maxi- 
mum over the 5th to 9th postinjection hr. It is 
observed in DCA treated hypertensive rats follow- 
ing a dose of 2 1u subcutaneously per day for 4 or 
5 days and becomes marked after the 7th and 8th 
daily injections. It can also be elicited by a single 
large dose of 4 1u subcutaneously. It is very evi- 
dent in compound F treated hypertensive rats and 
in rats with spontaneous hypertension in age. In 
both these cases it may be elicited with a single 
dose of 2 1u. The ‘cumulative’ depressor response 
is a progressive decline in the base line blood 
pressure following repeated daily injections of 
2 1u of Pitressin. This response occurs in all the 
forms of hypertension so far studied. These find- 
ings, together with the fact that the delayed 
depressor response is abolished when Pitressin is 
given intraperitoneally, su:zgest that the depressor 
effect is due neither to a reactive hypotension nor 
to a toxic reaction but rather to some specific 
depressor component in the extract. Studies with 
a Na tolerance test in the hypertensive rat suggest 
that while the depressor effect is linked to Na, it 
is not due simply to Na loss. 


163. The pH-activity relationship for a power- 
ful new anticholinesterase. 8. L. FRiEess 
AND H. D. Bai pxripGE (introduced by Dorotuy 
J. Bortrs). Naval Med. Research Inst., 
Bethesda, Md. 

It has been noted previously that N-(6- 
cimethylamino)ethyl ‘piperidine (DMPi) is a po- 
tent competitive inhibitor of the enzyme acetyl 
cholinesterase and a good blocking agent with 
respect to the propagated action potential in the 
bullfrog sciatic nerve. The variation of enzyme- 
inhibitory activity with solution px has now been 
studied in some detail for this compound, as a 
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means toward understanding the nature of en- 
zyme-substrate and enzyme-inhibitor binding. 
First, determination of the pKa values for the 
piperidino and dimethylamino functions of the 
molecule (pKa; 6.29, pKaz 9.49 at « = 0.143) indi- 
cate that in the pH range 5.5-7.5 the dimethyl- 
amino group is positively charged, while the 
heterocyclic nitrogen is essentially uncharged at 
the higher pH and _ becomes progressively 
protonated at the pH is lowered. Over this same 
range it is noted that the inhibitory effect of DMPi 
on the enzymatic activity (corrected for the effect 
of pH on the enzyme alone) drops markedly with 
decreasing pu. A plot of the percentage of inhibitor 
present as free tertiary heterocyclic base vs. per- 
centage of inhibition of the enzyme is roughly sig- 
moid in character. Accordingly, it appears that 
DMPi is most effective in inhibiting the nerve 
enzyme when the unshared electron pair of the 
heterocyclic nitrogen is free and available for 
binding with the enzyme. This observation sup- 
ports a previous postulation that a locus of high 
electron density in a molecule supplements a poly- 
methylated nitrogen function as structural re- 
quirements leading to strong enzymatic binding. 


164. Efficiency of ventilation during volun- 
tary hyperpnea. H. W. Fritts, Jr.,* A. P. 
FisHMAN, A. CoURNAND, AND D. W. RicHarps, 
Jr. Dept. of Medicine, Columbia Univ., New 
York City. 

In order to determine the efficiency of ventila- 
tion during voluntary hyperpnea, the energy cost 
of ventilation and the mechanical work done on 
the lung and air were measured in the same sub- 
jects. The energy cost was obtained using the 
method of Liljestrand (Skand. Arch. f. Physiol. 
35: 199, 1918) as modified in this laboratory 
(Tr. Assoc. Am. Phys. 67: 162, 1954). The mechan- 
ical work was obtained by measuring the areas 
of pressure-volume diagrams. Since values of 
intrapleural pressure are necessary for the con- 
struction of such diagrams, a preliminary study 
was undertaken to investigate the fidelity with 
which variations in intra-esophageal pressure 
reflect those in the pleural space. In 8 subjects with 
pneumothorax, simultaneous measurements of 
esophageal and intrapleural pressure indicated 
that during quiet breathing the agreement be- 
tween the two was usually within +10%, but with 
large tidal volumes sometimes differed as much as 
25%. This agreement appeared to be independent 
of the type of respiratory stimulus applied. Be- 
cause of the possible disparity between the 
intra-esophageal and intrapleural pressure, meas- 
urements of mechanical work were made using 
pressure tracings recorded directly from the 
pleural space. In a group of 5 normal subjects, the 
measured efficiency varied between 1 and 6%. 
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These values compare well with those calculated 
by Otis, Fenn and Rahn (J. Appl. Physiol. 2: 
592, 1950) from theoretical considerations, and 
those obtained by Otis (Physiol. Rev. 34: 449, 
1954) using data from diverse sources. The effi- 
ciency is affected by a number of variables, 
notably the ventilatory volume and the period of 
training. 


165. Effects of muscle extract on fatty acid 
oxidation by liver. Irvine B. Fritz (intro- 
duced by M. O. Leg). Inst. of Med. Physiology, 
Copenhagen, Denmark. 

In 1950, Lundsgaard published observations on 

a ‘factor’ present in fresh blood which increased 
the oxygen consumption of perfused cat livers. 
This ‘factor’ could be produced by a perfused limb, 
and was apparently inactivated by a perfused 
liver. Attempts have been made to determine the 
nature of the substance(s) involved and the sites 
of action by testing the effects of muscle extract 
on various metabolic reactions of liver. It has now 
been established that a protein-free muscle extract 
raises the Qo, of liver slices and homogenates, 
and that the oxidation of C'-carboxyl labeled 
palmitic acid is ircreased, as measured by the 
appearance of labei in ketones and respiratory 
CO:, with a relatively greater activity in ketones. 
The average values and ranges from 8 experiments, 
using fed rat liver slices incubated for 1 hr. in 
isotonic KCl, buffered to px 7.6 with phosphates, 
and fortified with ATP and fumarate, were as 
follows (when 59,000 cpm of C'-labeled palmitic 
acid was present initially in each flask): 





Cts/min/mg 
CO. dry liver, COz R, TCPM (CO:)/ 
2 | ent keknmes TCPM (ketones) 





69 (35-117) 1.52 (1.0-2.2) 





Controls | 8.7 (7.3-10.9) 


+ Muscle 


Ext. 0.41 (0.28-0.69) 


14.9 (10.0-23.8) | 288 (165-574) 








Experiments in progress indicate that addition 
of dl-carnitine to the’ control medium results in 
increased appearance of C™ in ketones, but the 
Qo, is not augmented significantly. This suggests 
that the observed effects of partially purified mus- 
cle extract may be a resultant of the action of 
more than one substance. 


166. Ultrasound in neurology (motion picture). 
Wiiuram J. Fry. Bioacoustics Lab., Univ. of 
Illinois, Urbana. 

The ultrasonic focused beam method of pro- 
ducing accurately localized lesions in the brains 
of experimental animals is illustrated. The de- 
tailed procedure is demonstrated in this motion 
picture by producing a lesion in the brain of a 
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monkey. The complete instrumentation setup and 
experimental method is presented, including the 
beam calibration procedure, surgical preparation 
of the animal and the technique of irradiation. 
The ultrasonic method of making lesions in brain 
tissue, which has been developed at the Bio- 
acoustics Laboratory of this University, makes 
possible the production of a lesion of any desired 
size (23 small as 1 mm in diameter) and shape at 
any specified location in the brain without dis- 
turbance of intervening tissue and without dis- 
ruption of blood vessels even in the site of the 
lesion. The ultrasonic dosage required for affecting 
gray matter is greater than that required for af- 
fecting white matter. Consequently, the dosage 
can be so chosen that the boundary between a 
fiber tract and gray matter becomes the boundary 
of the lesion produced in the white matter. Histo- 
logical preparation of tissue sections illustrate 
typical lesions. (Support of the Physiology Branch 
of the Office of Naval Research in this research 
field is acknowledged.) 


167. Platelet agglutination and _petechial 
formation in the hamster cheek pouch 
(motion picture). GzorGE P. Futton, BRENTON 
R. Lutz, Hersert J. BERMAN* AND KENNETH 
A. ArEenpT.* Dept. of Biology, Boston Univ., 
Boston, Mass. 

White thrombi and emboli composed of platelets 
are produced and cinephotographed in vivo at 
200 to 400 in small blood vessels of the hamster 
cheek pouch following forceps trauma, infection 
and malignant neoplasia. Formation of an intra- 
vascular platelet plug and resultant hemostatic 
effect are shown at a microscopic bleeding spot 
produced by microelectrode stimulation of a vessel 
wall. Thrombin applied topically to the cheek 
pouch produces thromboembolism. The effect of 
a standard amount is used as an in vivo suscepti- 
bility test, indicating an increased tendency for 
thrombosis in aging hamsters and during cortisone 
treatment, and a decrease during heparinization 
and in the post-irradiation period of thrombo- 
cytopenia (5-9 days after 900 to 1500 r; platelet 


’ count 60,000/cu mm or less). A glass microrod is 


used to probe intravascular white and red clots as 
a test for firmness. Microscopic petechial hemor- 
rhages are produced primarily at venous junctions 
by intrapouch injections of moccasin venom, en:- 
bedded radioactive fragments (strontium cobalt, 
and local burns. At 900, erythrocytes are photc- 
graphed spurting one-by-one through the vessel 
wall during petechial formation induced by moc- 
casin venom. Actual rupture does not occur and 
extravasation ceases without platelet plug form: - 
tion. A standard amount of venom is used as a test 
for hemorrhagic susceptibility, indicating an 
increased tendency in the period of vasodilation 
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a'ter x-irradiation, no effect of cortisone, but a 
decrease in hamsters injected intramuscularly 
with Adrenosem as compared with untreated 
controls. (Supported by Atomic Energy Commis- 
sion Contract AT(30-1)-897 and grant H-902 (c3), 
Natl. Heart Inst., PHS.) 


158. Change of electrophoretic pattern and 
acorporation of radioactivity into plasma 
proteins following whole body x-irradiation 
and ‘blockade’ of the reticuloendothelial 
system. ELEMER R. GABRIELI AND C. H. CHANG 
(introduced by Donatp H. Barron). Depts. 
of Physiology and Radiology, Yale Univ. School 
of Medicine, New Haven, Conn. 

Incorporation of S* into the plasma proteins 
was studied following intraperitoneal injection 
of 200-400 ue of S* labeled 1-methionine in rats. 
Subsequently, blood samples were collected. 
Separation of the plasma proteins was done using 
paper electrophoresis. The stained pattern was 
cut into strips. The radioactivity and the dye 
content of each strip were determined and the 
specific activity of the protein fractions was 
calculated. Groups of rats were exposed to whole 
body x-irradiation (50-500 r). At different time 
intervals following irradiation, the animals were 
injected with labeled methionine and the specific 
activity of the protein fractions was followed with 
the above method. In another series of similar 
experiments intravenous or _ intraperitoneal 
thoratrast injections were given instead of irradi- 
ation (GABRIELI. Abstract, Comm. Intnl. Physiol. 
Congr., 1953). The following observations were 
made: a) in control rats incorporation of S* into 
the plasma proteins was similar to that reported 
by Niklas et al. (Zioch. Ztschr. 323: 89, 1952); b) 
in the irradiated animals the albumin globulin 
ratio decreased, the decrease being still greater in 
the specific activity; c) a relative increase in the 
specific activity of the alpha 2 and beta fractions 
followed x-irradiation and a relative increase of 
the alpha fractions in the Thorotrast injected 
animals were noted. The method of using labeled 
methionine seems to be a useful adjunct for study- 
ing radiation effects and _ reticuloendothelial 
functions. 


169. Suppression of auditory nerve activity 
by stimulation of efferent fibers to the 
cochlea. Ropert GALaMBos. Dept. of Neuro- 
physiology, Army Med. Service Grad. School, 
Washington, D. C. ' 

The olivo-cochlear (OC) bundle is a collection 
©’ some hundreds of neurons originating in the 
superior olivary region and ending inside the con- 
tralateral cochlea. In tests designed to uncover its 
function the electrical activity recordable at the 
round window has been examined in cats under 
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barbiturate anesthesia. When shocks (0.1 msec. in 
duration at 100/sec.) are delivered to OC axons 
where they decussate on the floor of the medulla 
while test clicks (1/sec.) are being delivered to 
the ear, the prominent auditory nerve response 
to these clicks (N;) is found to be partially or 
completely abolished. N; returns as soon as the 
shocks cease. Changing the location of the shock- 
ing electrodes a few mm in any direction, including 
depth, leads to reversible disappearance of the 
phenomenon. Removal of the middle ear contents 
(bones and muscles) or curarization are without 
effect. Severance of the OC bundle peripheral to 
the stimulus site abolishes the suppression com- 
pletely and irreversibly. This apparent demonstra- 
tion that activity in the OC bundle is both neces- 
sary and sufficient for explaining the suppression 
of N; under the stated conditions raises the ques- 
tion of whether, under normal conditions, impulses 
originate within the central nervous system and 
feed back into the cochlea where they regulate the 
magnitude of the neural inflow aroused by an 
auditory stimulus. 


170. Effect of Diamox, a carbonic anhydrase 
inhibitor, on respiration in normal subjects 
and in patients with respiratory. acidosis. 
Morton GALpsToN, In1s SusBit* AND VINCENT 
Houus.* New York Univ. Research Service, 
Goldwater Memorial Hosp., New York City. 
The respiratory adjustments to prolonged 

carbonic anhydrase inhibition with Diamox have 

not been delineated. Tenny (J. Appl. Physiol. 6: 

447, 1954) noted that the fall in blood CO: content 

induced by Diamox increases the ventilatory re- 

sponse to inhaled CO: in a predictable manner 
which varies inversely with the blood CO: con- 
tent. In patients with pulmonary emphysema this 
response is limited by a restricted ventilatory 

capacity. Fishman et al. (Federation Proc. 13: 44, 

1954) reported a decrease in arterial pCO, and CO: 

content in similarly treated emphysema patients 

who subsequently did not exhibit an increase in 
their chronically depressed sensitivity to inhaled 

CO:. They did not account for the fall in arterial 

pCOs:. Our studies indicate that hyperventilation 

or increased tidal air with respiratory rate re- 
maining unchanged or decreasing somewhat in 
the absence of hyperventilation accounts for the 
sustained decrease in arterial pCOz, rise in alveolar 
pO: and alveolar ventilation in normal subjects 
and certain patients with chronic respiratory 
acidosis while on 2.2-6.3 mg/kg Diamox every 6 hr. 
Respirations should have ceased in the normal 
subjects on Diamox according to Gray’s equation 
for chemical regulation of respiration, which is 
applicable only to them. In view of the observed 
increase in alveolar ventilation as compared with 
the control periods, a respiratory stimulus not 
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included in Gray’s equation was active. This may 
be direct or reflex stimulation of the respiratory 
center by carbonic anhydrase inhibition. 


171. Effect of hypothalamic lesions on plasma 
17 hydroxycorticoid response to immobili- 
zation in the dog. W. F. Ganona, N. I. Gotp 
AND D. M. Hume (introduced by W. T. 
GoopaLeE). Lab. for Surgical Research, Harvard 
Med. School, Boston, Mass. 

The effect of the psychic stress of immobiliza- 
tion on the plasma 17 hydroxycorticoid levels 
has been studied in normal dogs and dogs with 
hypothalamic lesions. Immobility was obtained 
by placing the dogs in a cage resembling a Pavlov 
stand for 2 hr. Blood was drawn by femoral artery 
puncture before and at the end of the immobiliza- 
tion period. Plasma corticoids were determined 
by the method of Silber and Porter (J. Biol. Chem. 
210: 923, 1954). In 9 normal dogs, the mean normal 
plasma corticoid level of 4.4 + 1.5 gamma % 
(S. E.) rose to 26.3 + 5.2 gamma % in 2 hr. This rise 
occurred in repeatedly handled as well as new dogs 
and was present whether or not the animals 
struggled. On the other hand, the mean level of 
5.2 + 1.3 gamma % in 8 dogs with lesions in the 
median eminence of the hypothalamus remained 
unchanged at 5.2 + 1.2 gamma % in 2 hr. Four 
other dogs whose lesions spared the median emi- 
nence showed control levels of 8.9 + 2.7 gamma % 
and post-stress levels of 15.7 + 3.5 gamma %. 
Pituitary damage was slight or absent histologi- 
cally in the dogs who showed no post-stress rise. 
There was no adrenal atrophy present, and 
gonadal function (weight, histology) and thyroidal 
function (weight, histology, radioactive iodine 
uptake) were intact in most animals, although 3 
dogs showed thyroid depression and 2 had gonadal 
atrophy. It is concluded that hypothalamic lesions 
involving the median eminence can block the 
rise in plasma corticoids seen in response to im- 
mobilization stress in the dog. 


172. White blood cell phagocytosis using 
rac.oactive colloidal gold. AARON GANz, 
CuarLes H. Eanes, Jr., ann -Gountp A. 
ANDREWS (introduced by Rospert A. Woop- 
BuRY). Univ. of Tenn., Memphis, and Oak Ridge 
Inst. of Nuclear Studies, Oak Ridge, Tenn. 
Following the intravenous injection of radio- 

active colloidal gold into dogs, it has been re- 

ported that, within the blood, only the plasma 
and white blood cells contain significant amounts 

of radioactivity (Federation Proc. 12: 323, 1953). 

These studies have been extended to in vitro con- 

ditions so that the rapid removal from the blood 

stream of circulating radiogold colloid by the fixed 
reticulo-endothelial tissues would no longer be 

a handicap to a complete study of colloidal gold 


Volume {4 


uptake by various blood fractions. With an ex- 
perimental system to be described, increasing 
amounts of radioactivity in the white cell fraction 
and decreasing amounts in the plasma fraction 
were found as a function of time following the 
addition of small amounts of colloid to incubated 
blood. Experiments were conducted for periods 
up to 24 hr. Experimental conditions were varied 
to determine the effecis of altering the amount of 
colloid present in relation to a standard blood 
sample and of altering the white cell concentration 
in relation to a fixed amount of colloid. Results 
essentially similar to those of Hanks (J. Immunol. 
38: 159, 1940), who studied concentration effects 
in bacteria-leucocyte systems, were obtained and 
are believed to indicate that phagocytosis is the 
mechanism operating. It is further believed that 
this method of studying phagocytosis, using a 
radioactive colloid, offers certain advantages 
over standard methods in which bacterial particles 
are employed. (Work done under contract with 
the Atomic Energy Commission.) 


173. Observations on cortical projections of 
fast visceral afferents in cat and monkey. 
E. D. Garpner, L. M. Tuomas* anp F. Morin. 
Wayne Univ. College of Medicine, Detroit, Mich. 
The spinal pathways for cortical projection of 

splanchnic afferents were studied in the cat and 

monkey, using oscillographic techniques. Projec- 
tions to contralateral somatic areas 1 and 2 in the 
cat were confirmed. The evoked potential recorded 
from those areas was found to be dependent upon 
the activation of fast conducting fibers of the 
splanchnic nerve. Sections of the dorsal columns 
did not always abolish such potentials; additional 
pathways must therefore exist. Other experiments 
showed that the fiber spectrum, and the dorsal 
column component, of the splanchnic in the 
monkey is strikingly different from the one in the 
cat. The major structural difference of the 
splanchnic nerve in the 2 species concerns the 
number of large myelinated fibers which is ex- 
tremely reduced in the monkey as compared to the 
cat. Evoked potentials could not be recorded in 
the monkey following splanchnic stimulation. 

This negative result may be due to the small 

number of large afferents in the splanchnic ard 

to the anesthesia. The possible physiological si::- 
nificance of these species differences is briefy 
discussed. (These studies were aided by a contra:t 

between the Office of Naval Research, and Way: e 

University, NR 113-197.) 


174. Breakdown and exchange of nitrogenous 
compounds with brain cortex during stimu- 
lation. ALEXANDER GEIGER, SEIICHIRO 
YAMASAKI AND RicuHarp Lyons (introduced ly 





OQ srs" 0 02d ke keh yr Ol Tt hl hlUcrFhlhlChOFhlC«rh]MhC<ChH}FTUhUC—<C hOMhUC<~Crh]HMC—C—<Uh3HmUC FFhlCrrhlUrhFhlUrhMhlhlO lh rt Flr 


ve [4 


1 ex- 
silig 
stion 
*tion 
- the 
ated 
riods 
tried 
nt of 
ood 
ition 
sults 
inol, 
fects 
and 
; the 
that 
ig a 
ages 
icles 
with 


March 1965 


R. W. Gerarp). Div. of Psychiatry, Univ. of 

Illinois, Chicago. 

Previous findings of Doty and Gerard (1950) 
and of Brink et al. (1952) have indicated that the 
resting and active metabolism of nerve differ 
q ialitatively. Furthermore, Geiger, Dobkin and 
Magnes (1954) demonstrated a breakdown of 
n trogenous substances in the brain cortex during 
stimulation. The present findings show a number 
of chemical changes occurring in the sensory- 
motor cortex, when the brachial plexus on the 
opposite side is stimulated with an alternating 
current of 60 cycles for 10 sec. or more. To demon- 
strate these changes, the corresponding cortical 
area on the other side is frozen 2-3 sec. before the 
onset of stimulation, to serve as a control. After 
stimulating for 30 sec. the following chemical 
changes can be demonstrated in the stimulated 
cortex: the nonprotein nitrogen of the acid soluble 
fraction increases by about 18 mm/kg while the 
soluble amino-n decreases by about 8 mm/kg. 
Lipide-n decreases by about 14 mm, while the 
amino-N of the lipides increases by about 8 mm/kg. 
Nucleic acid-N decreases by 12 mm, while the 
amino-N of the nucleic acids shows an increase by 
about 8 mm/kg. All these changes are reversible 
within 10 min., or sooner. The magnitude of these 
chemical changes is proportional to the number 
of stimuli given. Maximal changes were obtained 
by stimulation for 40 sec. with 60 cycles a.c. These 
findings indicate that, during stimulation of the 
cortex, nitrogenous substances are split off from 
the lipides and from the nucleoproteins. There is 
also a possible transfer of bases as indicated by 
the increase of amino groups in these compounds. 
(Supported by PHS.) 


175. Growth pattern in viiro of skeletal mus- 
cle from pseudohypertrophic muscular 
dystrophy. R. S. Geiger anv S. J. GARVIN 
(introduced by N. R. BREwER). Div. of Psychi- 
atry and Dept. of Neurology, Univ. of Illinois 
School of Medicine, Chicago. 

In the present study, muscular tissue obtained 
from 2 patients suffering from pseudohypertrophic 
muscular dystrophy has been cultivated in vitro. 
The growth characteristics of normal human 
adult skeletal muscle have been described pre- 
viously by Popogeff and Murray (1946). In 1 
advanced case of a 38-year-old man, the muscular 
tissue showed extensive displacement by fatty 
tissue, while that of a 6-year-old boy showed less 
p:thological abnormality. At the beginning of 
cultivation, the migration of seemingly normal 
n-uscle cells was seen. The cytoplasm of these cells 
became progressively more granular and they 
continued to increase in size, reaching a length of 
1-2 mm. At this stage they contained a large num- 
ber of lipoid inclusions and longitudinal fibrils 
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developed but no cross striations. During growth 
amitotie division of nuclei and abnormal budding 
was seen. The number of nuclei reached 60-75 in 
some cells. Within 2 months, these cells broke up 
into smaller fragments which died, despite the 
presence of nuclei in most of them. Thus, only 1 
passage of subcultures could be obtained. No 
spontaneous contractions were seen in the ab- 
normal muscle cells. Comparing these observa- 
tions with those of Popogeff and Murray and our 
own on normal muscle cells, it is concluded that 
dystrophic muscle cells, even when seemingly 
normal at the beginning of migration, in time 
develop in vitro certain pathological character- 
istics of muscular dystrophy as if they were 
inherent. (Supported by Illinois Dept. of Public 
Welfare and Muscular Dystrophy Assoc.) 


176. Spinal cord compression: basis of dif- 
ferential vulnerability of intramedullary 
structures. SAMUEL GELFAN AND I. M. 
Tarov.* Dept. of Neurology and Neurosurgery, 
New York Med. College, New York City. 

The pattern of a developing conduction block 
in the spinal cord, consequent to pressure uni- 
formly applied to a small segment of the dog’s 
spinal cord, is distinctly different from that due 
to anoxia. The differential modification and 
abolition of responsiveness of cord structures was 
determined by recordings of spinal cord potentials 
and reflex ventral root potentials. The pressure 
block is due to mechanical deformation of affected 
structures and not to lack of Os. The reversible 
conduction block resulting from mechanical com- 
pression of a 5 mm segment of peripheral nerve, 
also, is not due to anoxia of compressed segment. 
The pattern of the developing block from compres- 
sion of the spinal cord with pressures not exceeding 
about 200 mm Hg can be duplicated by compres- 
sion of dorsal roots or peripheral afferent nerves, 
although the last one is much more resistant to 
pressures than the first two. The larger diameter 
fibers, whether in peripheral nerves, dorsal roots 
or intramedullary extensions of the latter, are 
clearly more vulnerable to pressure. The responses 
of the secondary neurons to incoming impulses 
during compression of spinal cord with forces of 
about 200 mm Hg, or during compression of dorsal 
root or peripheral nerve, are altered and reduced 
because of the differential vulnerability of the 
primary afferents to pressure. The more effective 
mechanical deformation of neuronal pathways 
near the surface of the cord accounts for the ap- 
parent greater resistance of secondary neurons to 
relatively small pressures applied externally to 
the spinal cord. 


177. Effect of acceleration stress on potassium 
and sodium concentration of rat brain. 
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C. F. GELL (introduced by Marcaret SUMWALT 

McCoucu). Aviation Med. Acceleration Lab., 

U.S. Naval Air Development Center, Johnsville, 

Pa., and Univ. of Pennsylvania School of Medi- 

cine, Philadelphia. 

An investigation was made of the sodium and 
potassium content of Wistar rat brains when the 
animals were subjected to experimental accelera- 
tion stress and tie stress. The results showed: a) 
that the concentration of brain potassium is sig- 
nificantly increased over the controls by the 
application of acceleration and tie stress. This 
relationship held true when the results were ex- 
pressed in concentration terms relative to the 
tissue wet weight, dry weight, or to the mEq of 
brain water; b) no significant changes occurred in 
the brain sodium content of the stressed animals 
as compared to the controls; c) there was an ap- 
parent increase in the water content of the brain 
when the tie stress was prolonged. This was not 
found with acceleration stress; d) the significant 
finding of this study was the marked shift in ratio 
of potassium when compared to tie stress and 
normal control; and e) the results indicate that 
an apparent electrolyte imbalance occurs in the 
brain of Wistar rats under acceleration stress and 
that this aberration of brain physiology is of value 
for further study of the factors contributing to 
disturbances in brain metabolism and function 
under acceleration stress. 


178. Effect of vestibular stimulation upon 
activity of spinal cord. B. E. GERNANDT AND 
C. Terzvo.o (introduced by J. D. GREEN). 
School of Medicine, Univ. of California at Los 
Angeles and VA Hosp., Long Beach. 

The effect of vestibular stimulation upon in- 
duced strychnine waves recorded from different 
levels of the spinal cord has been investigated. 
The experiments were performed upon curarized 
cats decerebrated at an intracollicular level. Two 
sets of experiments were carried out. First the 
rhythmical activity evoked by intravenous strych- 
nine sulphate solution (approx. 0.1 mg/kg) was 
recorded with bipolar needle electrodes (2 mm 
apart) and a Grass Model III electroencephalo- 
graph. The intermittent strychnine volleys could 
be completely inhibited by changing the position 
of the head of the cat. Either by tilting the head 
backward or forward from its original position, 
i.e. displacing the horizontal semicircular canals 
from their optimal position, or by tilting it to 
either side, the rhythmical activity was com- 
pletely inhibited. After a complete section of the 
spinal cord below the level of the recording elec- 
trodes, vestibular stimulation now produced an 
increase in frequency of the strychnine volleys 
when the head was tilted backward or when the 
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whole animal was placed in a vertical position. 
On the other hand, if the head or the whole animal 
was tilted forward a complete inhibition appeared. 
After ablation of the anterior lobe of the cere- 
bellum the effect of vestibular stimulation upon 
the induced strychnine waves was just the op- 
posite. Microelectrodes have been placed in vari- 
ous areas in the spinal cord for the analysis of a 
single unit activity as vestibular stimulation alters 
the strychnine induced excitation. Vestibular 
stimulation is shown to be capable of exerting a 
marked influence on the excitatory effect of strych- 
nine on the spinal cord. The tonic neck reflexes 
alone are not able to influence the strychnine 
activity. 


179. Role of anti-oxidants and of glutathione 
in oxygen poisoning. R. GerscHMan, D. L. 
GILBERT, S. W. Nye, ann W. O. FENN (intro- 
duced by Jonun R. Muruin). Depi. Physiology, 
Univ. Rochester School of Medicine and Dentistry, 
Rochester, N. Y. 

Vitamin E-deficient animals have been shown 
to be more susceptible than the controls to the 
deleterious effects of oxygen at high pressures 
(Taytor, D. W., J. Physiol. 121: 23, 1953). This 
was confirmed in a small series of rats. Some ex- 
periments on the effects of vitamin E deficiency 
on susceptibility to radiation will also be re- 
ported. A dose of 55 mg reduced glutathione 
(adjusted to a pu of about 5.5) per 20-gm mouse, 
injected i.p., was shown to provide strong protec- 
tion against oxygen at pressures of 2-6 atmos- 
pheres, but at 1 atmosphere glutathione was 
deleterious or had no effect. The experiments will 
be discussed from the point of view of the possible 
parallelism between radiation and oxygen 
poisoning. 


180. Effects of x-radiation on flow of per- 
fusion fluid through isolated rabbit’s ear. 
HERBERT B. GERSTNER AND Puiturps M. 
Brooks (introduced by A. H. Lawton). Dept. 
of Radiobiology, USAF School of Aviation Medi- 
cine, Randolph Field, Tex. 

The isolated rabbit’s ear perfused with Tyrode’s 
solution was used to study direct radiation effects 
on the vascular bed. Flow rate measurements and 
protein determinations were performed on the 
perfusion fluid for $ hr. prior to and for 1} Ir. 
following exposure of the preparation to varios 
doses of x-radiation (260 KVP. 0.6 mm Cu HVL, 
800 rpm). Doses between 1,000 and 20,000 r were 
studied. After exposure of the ear to more thin 
2,000 r the flow rate, first, markedly decreased, 
then, returned to either normal or above normal 
values. These changes in flow rate were accoi- 
panied by a protein release from the ear. 
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181. Effects of adrenal steroids, ACTH and 
potassium depletion on renal tubular re- 
absorption of bicarbonate. GERHARD 
GIEBISCH AND Marrua B. MacLeop (intro- 
duced by Henry D. Lauson). Dept. of Physi- 
ology, Cornell Univ. Med. College, New York 
City. 

In dogs on a diet of moderate sodium content, 
the administration of DCA (0.5-1.3 mg/kg/day) 
for 4-16 days significantly increased renal tubu- 
lar reabsorption of bicarbonate. Cortisone (10 
mg/kg/day for 9 days) and ACTH (5 mg/kg/day 
for 17 days) produced a similar response only when 
an additional 10 gm/day of sodium chloride was 
added to the diet. This increased reabsorption of 
| bicarbonate is believed to result from potassium 
depletion since 1) it is only observed in animals 
with low initial levels of plasma potassium, 2) can 
be abolished by oral administration of potassium 
chloride and 3) is abolished by feeding a diet low 
in sodium which prevents the depletion of potas- 
sium otherwise observed on DCA administration. 
These animals with increased renal reabsorption 
of bicarbonate, when exposed to acute respiratory 
acidosis, reabsorb significantly more bicarbonate 
than untreated animals at similar levels of pCOs. 
Bicarbonate reabsorption reaches values com- 
parable to those observed in chronic respiratory 
acidosis (W. J. SULLIVAN et al. J. Clin. Investiga- 
tion, February, 1955). These results may suggest 
participation of adrenal cortical stimulation or 
perhaps primary depletion of cellular potassium 
stores in the adaptive renal response to chronic 
respiratory acidosis. 


182. Effect of thermal radiation upon cardiac 
output. JosEPH P. GILMORE* AND STANLEY W. 
HANpDFORD. Dept. of Physiology, Naval Med. Field 
Research Lab., Camp Lejeune, N.C. 

A 8rd degree 30% surface area burn has been 
produced in the dog and the response of cardiac 
output determined. Immediately after burning 
there was a fall of cardiac output to a value ap- 
proximating 45% of the control value. Cardiac out- 
put continued to fall until 12 hr. post-burn at 
§ which time it was approximately 21% of the con- 
trol figure. Along with cardiac output, measure- 
ments of arterial blood pressure and blood volume 
were also made. Immediately after the thermal 
injury, blood pressure decreased to a value repre- 
senting 80% of the control, at 1 hr. post-burn 
began to rise, and at 6 hr. had leveled off but did 
not reach the pre-burn level. At 9 hr. arterial 
blood pressure had begun to fall and by 12 hr. 
post-burn the value approximated that obtained 
immediately post-burn. Total peripheral re- 
sistance was greatly elevated during the post-burn 
period. Although it was found that plasma volume 
decreased as a result of the thermal injury, the 
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extent of the plasma loss was not such to account 
for the large decrease of cardiac output. The sig- 
nificance of this data will be discussed. 


183. Effect of intrinsic factor on intestinal 
absorption of B,:. in aged people. GeorGE B. 
Jerzy Guass, Linn J. Boyp,* A. ALLEN GoLp- 
BLOOM* AND SIDNEY RoseEn.* Dept. of Medicine, 
New York Med. College and Bird S. Coler Memo- 
rial Hosp., New York City. 

Intestinal absorption of Biz was evaluated by 
measurement of hepatic uptake of Co®-Bis (Arch. 
Biochem. 51: 251, 1954) in 35 subjects 61-90 yr. old, 
and 15 individuals 28-60 yr. of age, normals or 
with various nonanemic, nondigestive and non- 
hepatic disorders. Counts were taken over the 
liver with scintillation counter 6-7 days after in- 
gestion of 0.5 ug Co®-Bi. containing 0.384 we Co® 
and in 42 of them (46 tests) also following addition 
of potent intrinsic factor concentrate from hog 
stomach. Gastric acidity was determined in 21 
subjects by gastric analysis, urinary resin test, or 
both, following histamine. Large individual vari- 
ations (136-1286 cpm/yue Co*®) were found in 
hepatic uptake of radioactivity, indicative of 
variations in the intestinal absorption of Bir. 
Lower uptake values were observed on the average 
in people between 60 and 80 yr. of age. Seventeen 
subjects in all age groups showed definite improve- 
ment of intestinal absorption of By after addition 
of intrinsic factor concentrate, ranging 30-115% 
(6 duplicate tests). The average uptake figures 
calculated for all decades didn’t indicate more 
consistent enhancement of absorption after ad- 
dition of intrinsic factor in the older age groups, 
than in the younger ones. Although we cannot yet 
ascertain in which subjects, except for pernicious 
anemia and total gastrectomy, the intestinal ab- 
sorption of Bi. is benefited by addition of intrinsic 
factor, it should be noted that 6 out of 7 indi- 
viduals 58-90 yr. of age with normal gastric 
acidity did not show any change whatsoever after 
addition of intrinsic factor, but that we observed 
increase in By absorption after addition of 
intrinsic factor in 7 out of 8 subjects above 50 
years of age having gastric anacidity. A new field 
of clinical applications for intrinsic factor concen- 
trates appears to be forthcoming. (Supported by 
grant-in-aid A-68 (C2) from the Natl. Inst. of 
Arthritis and Metabolic Disease, PHS.) 


184. Hepatic uptake and urinary excretion of 
radioactive Bi: in assay of intrinsic factor. 
Geor cE B. Jerzy Giass, Louxia STEPHANSON,* 
SipNEY RoseEn* AnD RoGerR LavuGuron.* 
Gastroenterology Research Lab., New York Med. 
College, New York City. 

We studied urinary excretion of Co®-Bis 

(ScH1LuinG, J. Lab. & Clin. Med. 42: 860, 1953) and 
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its hepatic uptake (Guass et al., Arch. Biochem. 51: 
251, 1954) in 6 patients with pernicious anemia in 
remission in order to determine whether both 
methods could be advantageously combined into 
1 procedure. Twenty-four assays of 9 intrinsic 
factor preparations were performed by the com- 
bined method. After having measured hepatic 
surface counts by scintillation counter, we gave 2 
ng Co®-By containing 0.424 ue Co® orally, and 
2 hr. later injected 1000 wg nonradioactive Bi. 
Urines were collected for 24 hr., 8 ml aliquots were 
measured for 30 min. in a well counter, and per- 
centual urinary excretion of Co®-B,. was calcu- 
lated. On the 6th to 7th days we again determined 
hepatic surface counts and calculated hepatic 
uptake using abdominal counts as controls. We 
repeated the same procedure on all subjects, 
adding various intrinsic factor preparations to 
Co®-By». Without intrinsic factor the 24 hr. 
urine contained 0.5-2.6% of radioactivity ingested, 
and hepatic uptakes were 0 in all instances. After 
addition of 5 potent intrinsic factor preparations 
measurements of hepatic uptake showed an incre- 
ment of 80-365 cpm/] we Co in 8 tests. Whenever 
Co*-Bi2 was deposited in the liver, also the uri- 
nary excretion of radioactivity increased by 
0,6-4.3% over controls. In 5 tests, however, in 
spite of potency of intrinsic factor, hepatic up- 
take measurements did not reflect intrinsic 
factor activity, and in some others gave erratic 
results, not encountered when hepatic uptake 
measurements were performed alone. Since both 
methcds used separately gave good correlation 
in 6 tests, the combination of both into 1 pro- 
cedure is not advantageous. The injection of 1000 
ug nonradioactive By vitiates the results of he- 
patic uptake measurements, apparently by inter- 
fering with the transport of Co®-B,2 from the in- 
testine to the liver, and possibly by deviating 
it towards kidneys. (Supported by grant-in-aid 
A-68 (C2) from the Natl. Inst. of Arthritis 
and Metabolic Diseases, PHS.) 


185. Post-irradiation sequelae in 6- and 12- 
day chick embryos. STanLEY R. GLASSER AND 
FRANKLIN T. Brayer (introduced by Joe W. 
How .anp). Dept. of Radiation Biology, Univ. of 
Rochester School of Medicine and Dentistry, 
Rochester, N. Y. 

Chick embryos, 6 and 12 days of age, were ex- 
posed to 400, 600, and 800 r x-rays (20 r/min.). 
Distinct differences in survival were noted for 
various doses at a given age, and for different age 
groups at a given dose. The percentage of the 
population, exposed at 6 days, surviving at day 20 
was 96.9 at 400 r, 72.0 at 600 r, and 24.1 at 800 r. 
Survival, at day 20, of the population irradiated 
at 12 days was 97.8 for 400 r, 46.5 for 600 r, and 0.7 
for 800 r. These values are corrected for control 
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mortality. Growth inhibition and teratology were 
most pronounced in the 6-day group, and increased 
respective to dose. 6-glucuronidase activity «nd 
tissue protein concentration were assayed in an 
effort to characterize recovery patterns in sur- 
viving embryos. Acute post-irradiation hemor- 
rhage was observed in the chick embryo at all dose 
levels. Vascular distress was incompatible with 
survival in the 600 and 800 r 12-day groups. Ninety- 
eight percent of the deaths in the 800 r group were 
due to acute hemorrhage. 


186. Metabolism of reserpine in the rat. A. J. 
Guazko, W. A. Diti,* L. M. Woxr* anp A. 
Kazenko.* Research Labs., Parke, Davis and Co., 
Detroit, Mich. 

Analytical methods were developed for the 
determination of ‘free’ and ‘total’ reserpine in 
biological samples, based on the separation of 
reserpine from methyl reserpate by extraction 
procedures. These compounds were then con- 
verted into highly fluorescent derivatives by treat- 
ment with trichloracetic acid in the presence of 
sodium nitroprusside as a stabilizing agent. The 
fluorescent compound produced from reserpine by 
this treatment was isolated and partly character- 
ized. Oral doses of reserpine administered to rats 
were found to be converted largely to methyl 
reserpate by enzymatic hydrolysis in the intestinal 
tract. This was confirmed by hydrolysis of reser- 
pine in vitro with preparations of rat intestinal 
mucosa, and identification of methyl reserpate in 
the hydrolyzate by paper chromatography. In- 
testinal absorption was rapid, with maximum 
tissue levels of ‘total’ reserpine occurring 2-4 hr. 
after dosage. The highest concentrations were 
found in the lung, kidney, spleen and liver; inter- 
mediate levels were observed in the heart and 
skeletal muscle; and the lowest levels were found 
in the blood serum, brain and body fat. Following 
parenteral administration, most of the drug was 
present as ‘free’ reserpine, and no significant 
quantities of methyl reserpate were found. The 
excretory products in rat urine also showed the 
same pattern, with large quantities of methyl 
reserpate appearing only when reserpine was 
administered orally. Methyl reserpate was :30- 
lated from rat urine by countercurrent extraction 
technics and identified by comparison with an 
authentic sample. 


187. Effects of x-radiation on the aden:ne 
content of mouse livers. ANNA GOLDFE)ER 
AND Martin Ligsow11z.* Cancer Research Lub., 
Depts. of Hosps. and of Biology, New York Univ., 
New York City. 

Previous investigations provided evidence that 
pyridoxine and folic acid exert a beneficial efiect 
on x-irradiated albino mice (Proc. Soc. Exper. 
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Biol. & Med. 67: 272, 1948). The mechanisms in- 
voived in this action are not known. Attempts are 
being made to shed light on this problem. This 
report deals with the determination of the levels 
of important adenine compounds in the livers of 
ir) diated and control albino mice. Twelve experi- 
ments were run, 6 with control livers and 6 with 
the livers of mice that previously had been ex- 
posed to doses of x-radiation (1000 r; 2000 r; 


+ 10,000 r). The radiation factors were 250 kv. 


x-rays, HVL 1.7 mm Cu; dose rate varying from 
51-69 r/min. Two of the irradiated mice received 
pyridoxine before irradiation, and 2 of the controls 
received pyridoxine. The livers were dissected out 
at 4°C from 18 to 216 hr. following irradiation. The 
analytical procedures described in previous 
studies (Cancer Research 11: 118, 1950) were used. 
Results of these experiments reveal that the liver 
of each irradiated mouse had a lower level of total 
adenine than that of the liver of the control 
animal killed simultaneously. There was no ap- 
parent relationship between the extent of the 
decrease in total adenine and the dose of x-radi- 
ation employed or the time elapsing between 
irradiation and excision of the livers for analysis. 
No apparent influence of pyridoxine was noted. 
Experiments along these lines employing radio- 
isotopes are now in progress. (Aided by research 
grant AT(30-1)-1290 of Atomic Energy Com- 
mission.) 


188. Azaserine and the development of the 
fruit-fly, Drosophila melanogaster. E. D. 
Go.tpsmitH. New York Univ. College of Dentistry 
and Grad. School of Arts and Science, New York 
City. 

We reported previously that fruit-fly larvae 
maintained on a medium supplemented with suit- 
able concentrations of folic acid analogues such as 
4-aminopteroylglutamic acid and 4-amino-N’°- 
methylpteroylglutamic acid showed a retarded 
rate of development and lower survival values. 
The toxic effects of the antagonists could be pre- 
vented by the addition of PGA, citrovorum factor 
or desoxyribonucleic acid. More recently, a 
yeasted Pearl’s ‘synthetic’ medium was supple- 
mented with several concentrations of azaserine 
and was fed to larvae of a Woodbury wild strain of 
Drosophia. At concentrations of 10, 20 and 25 mg % 
of uzaserine the number of emerged adult flies 
was reduced to approximately 57, 36 and 10%, re- 
spectively. Incorporation of 1-serine at similar 
levls yielded emergence values of approximately 
75°>; no different than that obtained with un- 
treited controls. It is interesting to note that 
Serine has been found in the silkworm and the 
amount varies with the period of development 
(Yoshitake). The data will be discussed in the 
light of serine’s potentialities in nucleic acid 
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synthesis. (The azaserine and l-serine were 
generously supplied by Parke, Davis & Company. 
Aided by a grant recommended by the Committee 
on growth of the N.R.C., acting for the American 
Cancer Society and Grant C-2447PET, P.H.S.) 


189. Effect of functional evisceration on fat 
mobilization. M.S. Goupstern, M. E. Tracut* 
AND E. R. Ramey. Dept. of Metabolic and En- 
docrine Research, Michael Reese Hosp., and Dept. 
of Physiology, Univ. of Chicago, Chicago, Ill. 
During fasting, net movement of fat takes place 

from the peripheral depots to the liver. The 

mechanism initiating this movement is unknown, 
and the present experiments have been undertaken 
to test the hypothesis that the liver influences the 
peripheral depots in the release of fat into the 
blood stream. The lipid content of the two epi- 
didymal fat bodies was found to be comparable in 
the rat. By removing one fat body before and the 
other after a period of fasting, the rate of loss of 
lipid from these depots was estimated. The differ- 
ence in fat content between right and left depots 
was insignificant when compared with the loss of 
lipid exhibited by the fat body during the 12- or 
24-hr. period of fasting in the intact animal. The 
intact rat of 125 gm showed a rate of loss of lipid 

from the epididymal fat body of approximately 2.5 

mg/hr. of fasting. After functional evisceration 

there was no loss of depot fat on fasting but instead 

a questionable increase in lipid content. It is thus 

postulated that fat mobilization is dependent upon 

and probably directed by the liver. 


190. Nature of serum protein changes in 
x-irradiated dogs. WiLL1AM H. GoLpWATER* 
AND CeEcIL ENTENMAN. Biological and Med. 
Sciences Div., U. S. Naval Radiological Defense 
Lab., San Francisco, Calif. 

In a program aiming towards a better under- 
standing of the serum lipoprotein changes in 
x-irradiated dogs (GOLDWATER AND ENTENMAN, 
Federation Proc. 13: 218, 1954), paper electro- 
phoresis has been used to study dog serum protein 
patterns following various doses of x-radiation. 
Serum protein changes have been found to occur 
as much as 7-10 days prior to death of the animal, 
appearing at the same time or prior to the develop- 
ment of clinical abnormalities such as fever and 
elevated erythrocyte sedimentation rate. Protein 
changes involve a progressive decrease of albumin 
and a; and ay, globulins, while increases occur in 
a2, a3, and 6 globulins. Lipid patterns show de- 
creases of a; and increases of a2, a; and 8 lipo- 
proteins as the dog approaches death. Poly- 
saccharide components undergo principally a loss 
of a, and increases of a2 and a; glycoproteins. 
Certain of these same phenomena appear in dogs 
surviving LDs0 radiation doses and subsequently 
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return to normal during recovery of the animal. 
The results suggest that the changes previously 
observed in the electrophoretic patterns of sera 
from irradiated dogs (Muntz, BARRON AND 
Prosser, Arch. Biochem. 23: 434, 1949) is due in 
part to alterations in lipoproteins and glyco- 
proteins. However, from the different times of 
appearance of the lipid and carbohydrate pattern 
changes, it may be inferred that the behavior of 
a2 and a; globulins reflects alterations in separate 
lipoprotein and glycoprotein components of 
similar electrophoretic mobilities. 


191. Cardiac arrest in dogs below 13°C without 
ventricular fibrillation. FRANK GoLLAN, 
REGINALD PuHILLIPs, JR.,* James T. GrRace* 
AND RaymMonp M. Jones.* Research Lab. and 
Radioisotope Unit, Thayer VA Hosp., Nashville, 
Tenn. 

The body temperature of dogs can be lowered to 
the freezing point of water if the venous return is 
circulated, oxygenated and refrigerated in a small, 
plastic pump-oxygenator. (F. GoLLan, Federation 
Proc. 13: 57, 1954.) With progressing hypothermia 
the regularly beating heart slows down and goes 
into arrest at about 13°C. On rewarming the blood 
in the extracorporeal circulation the heart resumes 
its regular contractions and at 30°C the pump- 
oxygenator can be turned off. In a similar way 
hypothermic asystole in dogs pretreated with 
quinidine can be achieved within 1 hr. by com- 
bining immersion in ice water with hypreventila- 
tion of refrigerated oxygen. The cooling of the 
pulmonary circulation accelerates the induction of 
cardiac arrest and prevents prolonged hypoten- 
sion and anoxia above 15°C. To resuscitate the 
animals the heart has to be massaged while hyper- 
ventilation with oxygen of room temperature and 
immersion in warm water restore normal heart ac- 
tivity. At a body temperature of 22°C and a heart 
rate above 30/min. cardiac massage can be dis- 
continued and above 32°C body temperature 
spontaneous respiration recurs. The animals re- 
cover from prolonged hypothermic asystole with- 
out any ill effect. 


192. Comparative study of I'*! labeled organ 
specific antibodies. Ruta L. Goop.Lanp, 
WiiiaMm F. Bate anp Irvine L. Spar (intro- 
duced by W. T. PoMMERENKE). Dept. of Radi- 
ation Biology, Univ. of Rochester School of Medi- 
cine, Rochester, N. Y. 

Tissue specific antibodies labeled with I'*! are 
being investigated as carriers of radioactivity for 
therapeutic purposes. Antibodies against rat 


kidney, lymph nodes and Walker tumor 256 have 
been made in rabbits, partially purified and 
labeled with I**. Test tube methods have been 
developed involving binding of antibodies by 
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organ homogenates which show that at least 49% 
of the I'*! in these preparations is attached to 
tissue reacting antibodies. The binding in each 
instance was much stronger by the tissue used to 
incite antibody production than against other rat 
tissues. When these labeled antibodies are in- 
jected intravenously into rats, the antikidney 
antibodies localize strongly in kidney, but the 
antilymph node antibodies localize strongly in 
spleen rather than lymph nodes, and the antitumor 
material in adrenals and ovaries rather than 
tumor. If the antikidney antibodies are injected 
subcutaneously or intramuscularly, little locali- 
zation occurs in kidney. Labeled antitumor anti- 
bodies injected directly into tumor remain for 
several days in the tumor tissue. The data suggest 
that if antibodies do not rapidly reach easily 
accessible reactive sites in the organ against 
which they are prepared, they will react with 
other organs and rapidly be removed from circu- 
lation. Preliminary experiments indicate that in 
contrast auto-antibodies may show greater 
specificity with regard to the tissues with which 
they will react. (Supported by the Atomic Energy 
Commission.) 


193. Alterations in the Valsalva maneuver in- 
duced by pulmonary congestion. RICHARD 
GortIn, JoHN H. KNOWLES AND CLIFFORD 
F. Storey (introduced by Lewis DExtTER). 
Cardiopulmonary Function Lab., U.S. Naval 
Hosp., Portsmouth, Va. 

The immediate effect of the Valsalva maneuver 
is to impede thoracic venous inflow. Cardiac out- 
put and systemic arterial pressure fall during the 
strain. The time of and rate of fall of the arterial 
pressure is altered by body position and by certain 
disease states. Directly recorded arterial pressure 
decreases immediately during the strain in stand- 
ing normals, and in pregnancy, pulmonary disease 
and mild mitral stenosis. Recumbency with the 
feet elevated may cause maintenance of pressure 
for 2-3 sec. in these groups and the pulse pressure 
is larger in all groups on recumbency. In severe 
mitral stenosis, constrictive pericarditis and left 
ventricular failure, pressure is maintained from 6 
sec. to throughout the entire strain period and the 
effect is intensified in the recumbent position. The 
post-straining overshoot in general has _ been 
absent when arterial pressure was maintained 
during the strain, and vice versa, although ex- 
plicable exceptions were noted in mitral stenosis 
and left ventricular failure. Sustained arterial 
pressure response correlated with prolonged circu- 
lation time, decreased vital capacity and total 
lung volume. The response therefore was taken to 
be dependent upon the presence and the degree of 
pulmonary congestion, and as such to be a reliable 
peripheral indicator of central congestion. 
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194. Phosphate uptake by chicken erythro- 
cytes. D. R. H. Gourtey. Dept. of Pharma- 
cology, Univ. of Virginia Med. School, Char- 
lottesville. 

Chicken erythrocytes characteristically take up 
phosphate ions much more slowly than do human 
erythrocytes (J. Cell. Comp. Physiol. 41: 225, 1953). 
Further studies of the uptake in the nucleated 
cells of the chicken have been made with P*®- 
labeled orthophosphate ions at 15.5°, 30°, and 
37°C. The energy of activation of the process has 
been calculated from the data obtained to be 
24,600 cal/mol. The magnitude of this value indi- 
cates that the process by which phosphate ions 
enter chicken erythrocytes is chemical in nature 
but involves different chemical reactions than the 
corresponding process in human erythrocytes in 
which the activation energy is 16,700 cal/mol. 
(J. Cell. Comp. Physiol. 35: 341, 1950). Removal of 
oxygen causes marked inhibition of phosphate up- 
take by chicken erythrocytes but does not abolish 
it. Addition of 5 X 10-4 m sodium monoiodoacetate 
has no effect on phosphate uptake in the presence 
of oxygen although it reduces glucose utilization 
to 3% of the normal rate in these cells. These 
results suggest that active transport of phosphate 
ions in chicken erythrocytes depends mainly upon 
energy derived from oxidative activity and not, as 
in human cells, upon glycolysis. 


195. Creatinine excretion of men in negative 
and positive nitrogen balance. F. GRANDE,* 
J. T. ANDERSON* AND ANcEL Keys. Lab. of 
Physiological Hygiene, Univ. of Minnesota, 
Minneapolis. 

Serum concentration and 24-hour urine excretion 
of 13 young men was measured during 21 days of 
control (C) on a good mixed diet of 3280 kcal., 24 
days of semistarvation (S), on 1010 keal of carbo- 
hydrate only, and 21 days of re-feeding (R) on 5300 
keal of mixed diet. Physical activity was constant 
throughout. Mean body weights at the ends of the 
periods were 69.05 kg for C’, 61.55 kg for S, and 
66.63 kg for R. Mean creatinine excretion in C was 
2.14 gm/day, interindividual range 1.53-2.51, with 
a pooled day-to-day coefficient of variation of 
8.84%. During S creatinine excretion fell progres- 
sively to a final average of 1.42 gm/day, the mean 
for all of S being 1.55 gm/day. The mean creatinine 
coefficient was 24.7, 24.4, and 22.9 mg/kg of body 
weight at the beginning, middle and end of S. 
Excretion rose during R but failed to reach the 
value in C. Serum creatinine rose during S and 
returned to the C level during R. Mean values for 
creatinine clearance were 133 cc/min. during C, 
79 xt the end of S and 130 at the end of R. The 
correlations between creatinine excretion and total 
body weight, fat-free body weight, and basal 
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metabolic rate in the several periods will be re- 
ported. 


196. Effects of intrahypothalamic injections 
of pyrogens. RoNALD GRANT, JEROME LEwIs* 
AND InGRID AHRNE.* Dept. of Physiology, 
Stanford Univ., Calif. 

In 31 rabbits injections of pyrogens (in 0.05-0.1 
ml of serum, plasma or saline) were made into the 
3rd ventricle or various hypothalamic areas (IH 
injection). Febrile reactions, especially inhibition 
of thermal polypnea and ear vasoconstriction, 
were compared with those seen after i.v. injection 
of like doses. In general, reactions to i.h. injections 
were weaker, more delayed and more gradual. Ear 
vasoconstriction regularly became dissociated 
from inhibition of polypnea, being more delayed, 
and it did not occur at all in 15 of 31 cases. But in 
most animals i.h. injection of pyrogens or non- 
pyrogenic media caused transitory slowing of 
polypnea beginning during the injection or within 
3 min. In 5 given pyrogen this effect was progres- 
sive and sustained but it was never associated 
with simultaneous ear vasoconstriction. Direct 
pressure injury of the hypothalamic polypneic 
centers may account for these early respiratory 
responses. The results do not support the view that 
pyrogens cause fever by action limited to the 
hypothalamic thermoregulatory nuclei and re- 
semblances to effects of intramuscular or sub- 
cutaneous injection of pyrogen suggest that the 
main febrile reaction to i.h. injections of pyrogen 
may occur only after its absorption into the blood 
stream. 


197. Effect of cobalt on hematocrit body 
weight and metabolism. WILson C. GRANT. 
American Cyanamid Co., Research Div., Lederle 
Labs., Pearl River, N. Y. 

It is generally believed that the polycythemia 
produced by cobalt is attributable to an irritant 
property of the metal. Weanling rats fed 0.01% 
CoCl, for 6-8 wk. showed a 20-35% increase in 
hematocrit over those of the control animals but 
weighed 30-40% less. Daily subcutaneous in- 
jections of 0.5 mg Co** for a similar period pro- 
duced hematocrit elevations up to 40% and body 
weight reductions by as much as 50%. An inverse 
correlation existed between hematocrit and body 
weights. Total blood volume/kg of body weight 
had increased largely because of an expanded cell 
volume. Because of its involvement in erythro- 
poiesis, the spleen weight was measured but no 
consistent changes were noted as a result of cobalt 
administration for 6 wk. The hyperglycemic ac- 
tivity of cobalt could not be demonstrated since 
no significant blood sugar elevations were ob- 
served in the chronically fed rats. In addition no 
alteration in thyroid activity was evidenced by 
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the uptake of I'*!. The degree of polycythemia 
developed by cobalt feeding was in no important 
manner altered by the addition of desiccated bone 
marrow or spleen. By supplementation with 
methionine which has been shown to lessen cobalt 
toxicity, it was possible to abolish both the poly- 
cythemia and weight loss. Under these conditions 
cobalt appeared inert. 


198. Thresholds of stimulation of otolith 
organs as indicated by oculogravic illusion. 
AsHTON GRAYBIEL AND JOHN L. PATTERSON, 
Jr. U. S. Naval School of Aviation Medicine, 
Naval Air Staion, Pensacola, Fla. and Med. 
College of Virginia, Richmond. 

When a person, in a fixed position on a human 
centrifuge, is subjected to sentripetal acceleration 
and the direction of resultant force moves in rela- 
tion to him, objects in the visual field, stationary 
with respect to himself, appear to move and to 
assume new positions in space. This phenomenon 
may be used as an indication of stimulation of the 
otolith organs and, under the proper circum- 
stances, is susceptible of quantitative measure- 
ment. In our experiment subjects were exposed to 
a gradual increase and decrease of centripetal 
force while reporting on any apparent rotation of 
a luminous ‘star’ (consisting of a central spot and 
4 equally spaced radiating lines) observed in the 
dark. For subjects in the seated position the mean 
threshold for perception of apparent movement 
was 1.5 degrees (resultant force 1.00034 G) for the 
75% correct response level. The corresponding 
threshold value with the subjects lying on the 
right side was 8.9 degrees, but none was obtainable 
with the subjects in the upside down position. Our 
findings are in general accord with Quix’s hy- 
pothesis concerning the functioning of the otolith 
organs, namely, that they function best with head 
upright. 


199. Cortisone effects on blood pressure and 
sodium exchange in adrenalectomized hy- 
pertensive subjects. D. M. Green, E. J. 
Euuis* anp R. J. Grrerp.* Univ. of Southern 
California School of Medicine, Los Angeles. 
Relationships among cortisone dosage, 24-hr. 

urinary sodium output, and sodium output after 

i.v. 5% NaCl load, 100 ml/m?, were studied in 13 

subjects adrenalectomized because of severe 

hypertension. The dietary food and water intakes 
were self-selected. All postoperative measure- 
ments were made after subjects had become am- 
bulatory. Blood pressure and 24-hr. sodium output 
were measured weekly. Correlations with cortisone 
dose were determined by comparing average dose 
with average blood pressure or sodium output at 
each of 4 consecutive dosage ranges. Preoperative 
sodium output under load was compared with the 
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postoperative output during periods of minimum 
and maximum cortisone maintenance dosage. The 
height of the biood pressure, the 24-hr. urinary 
sodium output and the output under load in the 
patient group as a whole were found directly cor- 
related with the size of the postoperative cortisone 
maintenance dose. Significant hypertension was 
reestablished in the majority of patients when the 
cortisone maintenance dose was sufficiently in- 
creased. This cortisone-induced post-adrenal- 
ectomy hypertension was counteracted by gan- 
glion blockade with intravenous hexamethonium 
chloride. (These studies were supported by 
Public Health Service Grant No. H-1403 and Los 
Angeles County Heart Association Grant No. 87.) 


200. Direct estimate of tissue sodium. D. M. 
GREEN, T. B. REYNoLps* anp R. J. GrREerRp.* 
Univ. of Southern California School of Medicine, 
Los Angeles. 

A method has been developed for estimate of 
total tissue sodium by direct measurement of 
radiosodium concenirations in the undigested 
tissue and plasma fol!owing a tracer dose of Na”, 
combined with flame photometric measurement of 
total plasma sodium concentration only. Tissue 
samples weighing from one-half to 2 gm. are 
packed in uniform glass vials and placed over the 
crystal of an inverted scintillation counter. The 
CPM/gm is computed from a correction scale re- 
lating total count and sample weight. Tissue 
sodium (mEq/gm) is computed as the product 
(tissue/plasma Na*? concentration ratio x plasma 
Na concentration). Equilibration between Na® 
and Na? occurred in all soft tissues of the rat by 
5 hr. following single intraperitoneal injections of 
NaC], 3.25 miCu/kg. Equilibration in bone was 
about 50% complete in the same period. Equi- 
librium in soft tissues or bone was not appreciably 
altered by simultaneous intraperitoneal adminis- 
tration of maximum salt loads. This method per- 
mitted estimation of total sodium in soft tissues 
with about one-quarter of the time and cost re- 
quired by the method of digestion and subsequent 
flame photometric anaiysis. A comparison of co- 
efficients of variation indicated that the 2 methcds 
possessed about the same degree of accuracy. 
These considerations suggest the usefulness of the 
method in experimental designs embracing larze- 
seale determinations of total tissue sodium. (Tis 
study was supported by Public Health Serv:ce 
Grant No. H-1403.) 


201. Collateral circulation in cerebral vascu- 
lature. Harovp D. Green, Artuur F. Wut’ t* 
AND Britt McLarn.* Dept. of Physiology «nd 
Pharmacology, Bowman Gray School of Medicine 
of Wake Forest College, Winston-Salem, N.C. 
Right internal and external carotid blood flows 
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were measured simultaneously in anesthetized 
dogs by means of 2 electromagnetic meters. Flow 
in the former averaged 5.9 and in the latter 23.7 
nl/min. Occluding the left common carotid in- 
ceased the flows in the right external and internal 
carotids to 136 and 188% of control, respectively. 
Occlusion of the right external increased flow in 
the right internal carotid to 158%, and occlusion 
o! the internal did not significantly change the 
external flow. These data suggest that, of the 
normal flow in the internal carotid, 58% may be 
interchanged with the ipsilateral external carotid 
and 88% with the opposite common carotid. 
Epinephrine injected into either metered artery, 
reduced flow in both arteries, whereas metha- 
choline increased flow only in the artery into 
which it was injected; these observations sug- 
gest that normally dilator substances are not 
interchanged; but that constrictor substances are 
interchanged between vascular beds, probably by 
deflecting flow by vasoconstriction from the cog- 
nate into collateral beds. However, it could be 
shown that when a collateral artery was occluded 
at the moment of injection of the methacholine, it 
was interchanged between cognate and occluded 
collateral artery beds. 


202. Demonstration of conversion of carotene 
to vitamin A by fluorescent microscopy. 
RuvEN GREENBERG, MontTE LEVENSON* AND 
Howarp Rose.* Dept. of Physiclogy, Univ. of 
Illinois College of Medicine, Chicago. 

From 0.25-0.5 ce of a gelatin water solubulized 
suspension of carotene (Endo 54118) containing 1 
mg/ce of carotene from carrot oil was given i.v. to 
vitamin A-free rats. The livers were analyzed 
chemically by means of the Carr-Price reaction. 
Roughly 20% of the carotene was extractable as 
vitamin A within 45 min. The liver and other 
tissues were examined for vitamin A by fluo- 
rescent microscopy (Arch. Path. 32: 11, 1941). a) 
Vitamin A was identified in moderate amounts in 
small droplets in the liver cells and in larger 
droplets in the Kupfer cells. 6) A yellow-golden 
non-fading material (presumably the injected 
carotene) was noted in large droplets within some 
of the central veins and in blood vessels in the 
lungs and in the Kupfer cells. c) There was no 
viiamin A demonstrable histologically in the 
adrenals, lungs, kidney, and gut. These tissues in 
addition to the liver contain small amounts of 
vitamin A normally (in non-depleted animals). 


203. Water, lipid and electrolyte content of 
brain tissue. MaGnus GREGERSEN AND 
CHARLES Pa.uavicini.* Dept. of Physiology, 
College of Physicians and Surgeons, Columbia 
University, New York City. 

}ecause of the complex architecture of the brain, 
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analyses of the entire organ or its main divisions 
are not very meaningful. Differences in composi- 
tion of contiguous areas, as illustrated for ex- 
ample by the differences in water content of gray 
(80-81%) and white matter (65-68%), may be so 
large that uniformity of samples is critical in any 
attempt to detect alterations in composition. By 
careful dissection we have been able to obtain 
reasonably consistent results for water, total lipid 
and several electrolytes in analyses of samples 
from selected brain areas in dogs and made some 
progress in testing the effects of drastic changes in 
fluid and electrolyte balance. From the data on 
normal brains it appears that in spite of large 
regional differences in water and total lipid, the 
sum of these two is a constant (84-& 1%). Further- 
more in both gray and white matter the relations 
of water to lipid, chloride, sodium and potassium 
are such that from any one constituent the rest 
may be predicted fairly closely. Under experi- 
mental conditions (e.g. water intoxication, hyper- 
tonic solutions) long known from direct observa- 
tion to cause striking alterations in brain bulk and 
intracranial pressure, analyses for water content 
give only slight indications of swelling or shrinking 
of the brain tissue itself. 


204. ATP mapping in brain. R.. G. GRENELL, J. 
MENDELSON* AND W. D. McE roy. Psychiatric 
Inst., Univ. of Maryland and Dept. of Biology, 
Johns Hopkins Univ., Baltimore. 

In the course of a group of studies correlating 
metabolism and function in the brain, it became 
essential to obtain a number of control values for 
ATP (adenosinetriphosphate) concentration in 
various areas. In these initial studies, cortical 
areas were analyzed in rats, rabbits and cats. In 
addition, analyses were obtained of some sub- 
cortical areas in the rat brain. The rabbit and cat 
tissues were removed from unanesthetized ani- 
mals (operating was carried out with the use of 
local Procaine injections); the rats were decapi- 
tated and the cerebral areas removed at once. 
Only a few seconds elapsed between the first han- 
dling of the tissue and its extraction in boiling 
water. The extraction time of all tissues did not 
exceed 20 sec. The method of ATP analysis is 
based on the linear luminescence response of fire- 
fly extract to added ATP when all other factors 
are present in excess (Mg*", luciferin and oxygen). 
The details of the procedure are described else- 
where. The quantity of ATP present in the samples 
was determined by comparison with the standard. 
The method can detect 1 g ATP/ml with an ac- 
curacy of approximately 5%. The initial observa- 
tions reveal that: a) There are quantitative species 
differences, e.g., in terms of ug/gm wet wt., 
cerebral cortex of rat = 75.1, of rabbit = 168.6 and 
of cat = 208.5. b) Thus far, different cortical areas 
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of the same brain do not show significant differ- 
ences in quantity of ATP. c) Subcortical areas 
studied in the rat show significant differences in 
amount of ATP present. An area of thalamus and 
hypothalamus, for example, contained 62.5 ug/gm 
while cerebellum was 71.8. Further studies are 
being carried out and attempts are being made to 
study shifts with changes in activity from narcosis 
and anesthesia to convulsions initiated in divers 
ways. (Partially supported by grant M-795(R) 
from the Natl. Inst. of Mental Health to the 
University of Maryland.) 


205. Mechanical amplitude—frequency re- 
sponse of the human body. HERBERT E. 
GrRIswoLpD, JR., Don M. CUNNINGHAM AND 
GEORGE P. WILSON (introduced by Hance F. 
Haney). Depts. of Medicine and Physiology, 
Univ. of Oregon Med. School, Portland, and Dept. 
of Engineering, Univ. of California, Berkeley. 

A known horizontal harmonic force was applied 
to the feet of 9 men and 6 women and the ampli- 
tude of body motion at the pelvis recorded. The 
frequency of the harmonic force was varied from 
1 to 24 cycles/sec., which covers the range of pre- 
dominant heart components. Identical tests were 
made with subjects lying on a very flexible table. 
Amplitude of table motion was also recorded. All 
results show that the body does not move as a 
single unit. A predominant resonant peak occurs 
at from 3.5 to 5 cycles/sec. (with the dorsal struc- 
tures acting as the spring) on the stiff table and at 
1.3 cycles/sec. (the loaded table natural fre- 
quency) on the low resonance table. Amplitude of 
bedy motion diminishes above resonance to a 
fairly constant value at about 10 cycles/sec. on 
the high frequency table, and at about 6 cycles/ 
sec. on the low frequency table with secondary 
and/or tertiary resonances appearing from 6-14 
cycles/sec., depending on the build of the subject. 
Since the most important heart-excited frequen- 
cies are 4 cycles/sec. and higher, the low frequency 
suspension is more desirable in this region as it 
yields a flatter response and moves with the body. 
(Aided by PHS grant H-705 and Maybelle M. Dant 
Heart Research Fund.) 


206. Theoretical analysis of cardiac output 
regulation. Frep 8. Gropins. Dept. of Physi- 
ology, Northwestern Univ. Med. School, Chicago, 
Il. 

A mathematical analysis of cardiac output regu- 
lation was made in several stages. The first step 
involved combining a cardiac ‘emptying law’ with 
a cardiac ‘filling law’ for a single chambered heart. 
Starling’s Law of the Heart provided the empty- 
ing relationship, and a ventriuclar filling law was 
derived by treating the relaxed chamber as a first 
order linear system. Combination of the 2 laws 
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yielded equations which permit the calculation of 
diastolic volume, stroke volume and cardiac out- 
put for any given set of system properties. The 
latter include ventricular elastance, ventricular 
entrance flow resistance, ventricular ‘strength,’ 
cardiac frequency, arterial pressure and venous 
pressure. This simplest analysis applies directly to 
the de Barenne heart-lung preparation (single 
pump, open circuit system with by-passed right 
ventricle). The procedure was then extended to 
the original Starling preparation (double pump, 
open circuit system) by deriving a similar equation 
for the second ventricle and including the elastic 
and resistive properties of the pulmonary circuit. 
Finally, the analysis was extended to the intact 
animal (double pump, closed circuit system) by 
including the properties ‘of the systemic circuit. 
Relationships between various measureable quan- 
tities predicted on the basis of the theory agree 
well with available experimental data. (This in- 
vestigation was supported in part by a research 
grant (H-1626) from the Natl. Heart Inst., PHS.) 


207. Oxidation of tyramine and related com- 
pounds by peroxidase. ARTHUR J. GRoss* AND 
IRwIN W. Sizer. Div. of Biochemistry, Dept. of 

Inst. of Technology, 


Biology, Massachusetts 

Cambridge. 

The principal intermediate product formed in 
the tyramine-hydrogen peroxide-horseradish per- 
oxidase reaction has been isolated and identified 
as 2,2’-dihydroxy-5,5’-bis (8-ethylamine) di- 
phenyl. The name dityramine has been given to 
this compound. Based on chromatographic evi- 
dence, the following tyramine-like substances are 
also oxidized by peroxidase to diphenyl] derivatives 
structurally analogous to dityramine: tyrosine, 
glycyltyrosine, tyrosine ethyl ester, n-formyl- 
tyrosine and n-formyltyrosine ethyl ester. Com- 
plete parallelism exists between the peroxidase- 
tyramine and _ peroxidase-tyrosine reactions. 
Isolated dityrosine shows the same ultraviolet ab- 
sorption spectrum as dityramine. The formation of 
diphenyl compounds by peroxidase is explained by 
the formation of free phenoxide radicals which 
undergo isomerization and dimerization. The in- 
ability of both phenylalanine and p-methoxy- 
phenylalanine to act as substrates for peroxid:se 
is understood on this basis. Prolonged action of 
peroxidase causes the diphenyl compounds from 
tyramine and tyrosine to undergo further poly- 
merization and oxidation. The end products are 
amorphous brown pigments, dissimilar to the 
melanins obtained by the action of tyrosinase on 
these substrates. (Aided by a Fellowship from The 
Natl. Fndn. for Infantile Paralysis.) 


208. Measurement of vena caval blood flow in 
man. J. GrossMAN,* R. E. Weston, 8S. Rv- 
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BLER,* H. B. Horowirz,* M. WoLFMAN* AND 
L. Lerrer* (introduced by H. Harmovict). 
Med. Division, Montefiore Hosp., New York 
City. 

A chemical dilution method developed in this 
laboratory for the measurement of cardiac output 
has been adapted for the estimation of blood flow 
in the lower inferior vena cava (LVCF), utilizing 
concentration gradients of a test substance (PAH) 
in different parts of the circulatory system. The 
technique involves catheterization of the inferior 
vena cava and right renal vein (double lumen 
catheter) during determination of the renal 
clearance of PAH. Formulae to be derived demon- 
strate that 





[PAH], —[PAH]yc/ 1 — Het 


LVCF = ner ( 


[PAH]ve — mm) . 1 


where RPF = renal plasma flow (Cran/Epan), 
PAHa,ve,nv = concentrations of PAH in arterial, 
vena caval (above the renal veins), and renal 
venous plasma, respectively. Successful measure- 
ments have been made in 8 normal and 8 cardiac 
subjects, in whom cardiac output was also deter- 
mined during the procedure by the direct Fick 
principle (oxygen). In both groups, the LVCF 
varied between 25 to 33% of the resting cardiac 
output, indicating no significant shunting of blood 
to or from the lower extremities in the patients 
with reduced cardiac outputs. Moderate exercise 
in a few subjects did not significantly alter the 
lower vena caval fraction of the cardiac output. 
Pyrogen reaction was associated with simultane- 
ous increases in cardiac output, renal flow and 
LVCF. The technical difficulties of the method and 
the physiologic implications of the area of drainage 
of the LVCF will be discussed. 


209. Unesterified fatty acid in blood serum. 
Morton I. Grossman, Huco C. MOoELLER,* 
LuciLLE PALM* AND Ropert McDANIieE.L.* Army 
Med. Nutrition Lab., Denver, Colo. 

Unesterified fatty acid is present in the serum 
of fasting rats and human subjects (mean concen- 
trations 0.5 mEq/l). Lipemia induced by feeding 
fat or by injecting fat emulsion intravenously 
produces a substantial rise in free fatty acid 
(FFA) concentration (alimentary lipemia 0.7 
miiq/i, intravenous emulsion lipemia 1.0 mEq/I). 
Injection of heparin produces an elevation of FFA 
in fasting subjects (1.0 mEq/l), and in subjects 
with alimentary or intravenous lipemia (1.7 
miiq/l). The clear infranatant after high speed 
centrifugation of lipemic serum has the same 
concentration of FFA as the whole turbid serum. 
During in vitro clearing of C'* labeled fat emulsion 
by postheparin plasma FFA is released and by 
paper electrophoresis some of the cleared labeled 
fat can be shown to migrate with the albumin 
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fraction. The possible role of FFA in lipid trans- 
port from blood to tissues will be discussed. 


210. Graded and explosive responsiveness of 
spike generator in squid axons. Harry 
GRUNDFEST AND C. Y. Kao.* Dept. of Neurology, 
College of Physicians and Surgeons, Columbia 
Univ.; Dept. of Physiology and Pharmacology, 
State Univ. College of Medicine at New York, 
New York City, and Marine Biological Lab., 
Woods Hole, Mass. 

The maximum cathodal response increases 
progressively in giant axons emerging from re- 
fractoriness. It develops an overshoot while down- 
stream activity is still decremental. Transition to 
all-or-nothing propagation is not necessarily ac- 
companied by increment of the cathodal response. 
These experiments confirm earlier conclusion 
(findings in eel electroplaques) that two pathways 
of action are available to spike generators. Re- 
sponsiveness graded with stimulation and local- 
ized by decremental spread initiates, at low 
threshold in normal cells, an explosive process 
reflected in all-or-nothing response requisite for 
decrementless propagation. The threshold for 
explosive responsiveness rises beyond emf of 
generator, temporarily during refractoriness, 
permanently after various drugs. Graded re- 
sponses may then develop to spike amplitude but 
spread of activity remains decremental. Collision 
experiments provide further confirmation. Alter- 
ation of spike generator by microinjecting ions, or 
drugs decreases response amplitude locally and 
eventually blocks downstream excitation. Im- 
pulses arriving into affected region simultaneously 
from both ends enhance local circuit current and 
the response may then reproduce its initial ampli- 
tude. Variation of stimulus interval varies the 
instantaneous magnitude of the exciting local 
current. Response is then graded from collisional 
maximum to unidirectionally evoked minimum. 
Loss of explosive responsiveness appears to be 
independent of axonal electrical parameters. After 
injection of most substances, graded responsive- 
ness is accompanied by decreased membrane re- 
sistance, but butyrylcholine increases the latter. 


211. Hypothalamic control of anterior pitui- 
tary study with tissues cultures techniques. 
RoGeER GuILLEMIN (introduced by H. E. Horr). 
Dept. of Physiology, Baylor Univ. College of 
Medicine, Houston, Tex. 

Dog and rat anterior pituitary has been cultured 
in roller-tubes. ACTH activity in the fluid medium 
(Sayer’s test) was found only in the first 4 days-old 
sample. No ACTH activity was demonstrable in 
8, 12, 15, 19, 22 days-old samples in spite of excel- 
lent growth and differentiation of pituitary 
explants. Identical results were obtained for mel- 
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anophoretic activity (bleached nonhypophy- 
sectomized frog test). When explants of posterior 
hypothalamus or eminentia media were added to 
pituitary cultures from day 15 to 19, ACTH ac- 
tivity was re-initiated. However, fluids of pitui- 
tary tissues cultures 4, 8, 15, 22 days-old when 
injected for 10 days into female hypophysec- 
tomized rats produced growth (B.W., thymus 
weight) maintained or submaintained weight of 
adrenals. No ACTH activity was found in control 
hypothalamus cultures nor when pituitary was 
grown from day 15-19 or 22-26 with explants of 
anterior hypothalamus, brain cortex, spleen, liver. 
Fluids of combined cultures of pituitary + hy- 
pothalamus where ACTH was released contain 
negligible amounts of histamine <0.5 y/cc, 
adrenaline <1 y/ec, nor-adrenaline <0.5 y/cc, 
5-hydroxytryptamine <5 y/cec, undetectable 
amounts of vasopressine, oxytocine. Differenti- 
ation of outgrowth-cells into acidophiles, baso- 
philes, chromophobes was regularly obtained with- 
out hypothalamic intervention. These results 
demonstrate the possibility of a humoral non- 
nervous control of the adeno-hypophysis by hypo- 
thalamic nuclei in vitro. The existence of specific 
hypophysotrope hypothalamic mediator(s) is 
postulated. Hypothalamic control may be neces- 
sary fur secretion of pituitary tropic hormones 
(AAF, LH), but not for secretion of pituitary 
trophic hormones (AWF, STH, FSH). 


212. Cortical projections to the septum. C. G. 
Gunn, 8. Extasson ano J. D. FRENcH (intro- 
duced by R. R. SONNENSCHEIN). School of 
Medicine, Univ. Calif. at Los Angeles, and VA 
Hosp., Long Beach, Calif. 

By the methods of evoked potentials and strych- 
nine neuronography, projections from rather 
discrete cortical areas to the septum have been 
identified in the monkey. These cortical areas 
include orbital surface, first temporal gyrus, 
insula, anterior cingulate gyrus, sensorimotor and 
frontal eye fields. The medial and basilar areas 
project extensively to the entire septum, whereas 
the projections from the convexity are restricted 
to the post-commissural septum. The similarity 
between these cortical areas with septal projec- 
tions and those with autonomic representation is 
striking. These corticifugal pathways may be 
involved in the forebrain influences exerted upon 
somatic and visceral activities. 


213. Effect of right atrial pressure on venous 
return of blood to the heart. ArTHUR C. 
Guyton, ARTHUR W. LINDSEY AND R. KENNETH 
Carver. Dept. of Physiology and Biophysics, 
School of Medicine, Univ. of Mississippi, Uni- 
versity. 

Return of blood to the heart has been studied in 
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dogs by cannulating the major veins emptying 
into the heart and measuring venous blood flow. 
When special precautions were used in the artificial 
venous return circuit to prevent pulsations in 
right atrial pressure, changes of right atrial pres- 
sure from zero down to any level of negative pres- 
sure did not increase venous return because of 
collapse of the veins. When pulsatile pressures 
existed in the right atrium, however, venous 
return did not reach a steady maximum level 
until right atrial pressure fell several mm Hg 
below zero, because each positive pressure wave in 
the right atrium exerted back pressure in the 
peripheral veins and thereby impeded return of 
blood. When the right atrial pressure was elevated 
progressively above zero, the venous return pro- 
gressively decreased, reaching zero return of blood 
at a right atrial pressure averaging 6.3 mm Hg in 
dogs whose sympathetic reflexes had been blocked 
but whose blood pressures were maintained at 
normal levels by constant infusions of epinephrine. 
When the reflexes were not blocked, the venous 
return reached zero when the right atrial pressure 
rose to an average of 13 mm Hg. The upper limits 
to which the right atrial pressure rose were equal 
to the mean circulatory filling pressures in the 
respective animals. (Supported by a research 
grant from the Natl. Heart Inst., PHS.) 


214. Localization of respiratory neuronal ac- 
tivities in the medulla oblongata of cats. 
EpGar Haser,* Kurt W. Koun,* 8. H. Neat,* 
Duncan A. Hovapay* ann 8. C. Wana. Depis. 
of Physiology and Anesthesiology, College of 
Physicians and Surgeons, Columbia Univ., New 
York City. 

In a series of 45 vagotomized cats under light 
Nembutal anesthesia or with mid-brain decerebra- 
tion, the medulla oblongata was explored for 
various spontaneous respiratory neuronal ac- 
tivities. A unipolar 12-25 w platinum alloy wire 
electrode with a 50 u glass capillary sleeve was in- 
serted into the interior of the medulla with the aid 
of a stereotaxic instrument. Neuronal discharges 
were recorded from a dual beam cathode ray 
oscilloscope; the second beam was used to record 
the position of chest via a pneumograph and 
transducer. Three types of respiratory neurons 
were observed: a) those firing during the inspira- 
tory phase, b) those firing during the active expira- 
tory phase and c) those firing during the expiratory 
resting phase. The first type of activity was largely 
confined to the reticular substance at the level of 
the obex and extended 3 mm rostrally, roughly 
corresponding to the inspiratory center which 
Pitts has localized by electrical stimulation. 
Within this region only occasionally were the ot/ier 
2 types of activities observed. These latter :.c- 
tivities were greatly concentrated within a region 
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caudal to the obex, corresponding to the nucleus 
fasciculus solitarius and the underlying lateral 
reticular formation. All respiratory activities were 
increased both in frequency and in the number of 
neurons discharging, with increased COz2 in the 
inspired air. No expiratory activities were ob- 
served, even during CO, inhalation, in the region 
rostral to the obex, to which Pitts has assigned the 
inspirato-inhibitory and expiratory center. 


215. Effect of flow variations on systemic 
small and large vessel pressures and re- 
sistances. Francis J. Happy AND RoBeErt P. 
GILBERT.* Depts. of Physiology and Medicine, 
Northwestern Univ. Med. School and Div. of In- 
vestigative Medicine, VA Research Hosp., Chicago, 
Til. 

The effect of flow changes upon small and large 
vessel pressures has been studied in 10 pento- 
barbital anesthetized dogs. Pressures were meas- 
ured in the brachial artery, foot pad small artery, 
subcutaneous small vein and cephalic vein while 
total extremity flow was progressively elevated 
from an initial value of 56 cc/min. to a final value 
of 133 ec/min. utilizing a variable flow pump inter- 
posed in the brachial artery. The average initial 
and final mean pressure values were: brachial 
artery 101.7 and 173.6, small artery 50.1 and 81.2, 
small vein 14.7 and 17.4 and large vein 7.7 and 8.5 
mm Hg. The average initial and final values for 
resistance were: brachial artery to cephalic vein 
1.74, and 1.24, brachial to small artery 0.95 and 
0.71, small artery to small vein 0.62 and 0.48 and 
small to cephalic vein 0.16 and 0.08 mm Hg/cc/ 
min. None of these were significantly effected by 
procaine nerve block. The smallness of the flow- 
produced increment in small vein pressure sug- 
gests that the large spontaneous variations in this 
pressure observed in unanesthetized dogs (Am. J. 
Physiol. 176: 355, 1954) is due to active venomotion 
and not to flow changes. Equal elevation of arterial 
and venous pressures by venous obstruction (Am. 
J. Physiol. Dec., 1954) evoked reflex small vessel 
constriction; the present preferential elevation of 
arterial pressures did not. Hence the former was 
probably elicited from the veins. 


216. Determination of cerebral blood flow in 
man using an infrared analyser to measure 
blood nitrous oxide. JosErpH H. HAFrKEn- 
SCHIEL. Hypertension Section, Hosp. of the Univ. 
of Pennsylvania, and the Cardiopulmonary Unit, 
Lankenau Hosp., Philadelphia. 

Up to the present time the nitrous oxide meas- 
urement of cerebral, myocardial, renal and total 
blood flow have depended upon the indirect analy- 
sis of blood N2O by Kety’s modification of the Van- 
Slvke-Orcutt manometric technique. The com- 
plexity of this method probably has impeded the 
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widespread utilization of nitrous oxide regional 
flow determinations. Lawther and Bates (Clin. 
Science 12: 91, 1953) measured blood nitrous oxide 
directly by absorption of infrared radiation. This 
method seemed to be simpler and as reproducible 
as Kety’s technique. We found values for blood 
nitrous oxide concentration by infrared analysis to 
be 7-10% higher when compared with the mano- 
metric values obtained the same day. Cerebral 
blood flow determinations were made in 7 hyper- 
tensive patients. Blood levels of nitrous oxide 
were measured by the infrared analyser using the 
Lawther Bates blood gas extraction principle on 
the day after withdrawal and usually the follow- 
ing day by the manometric method. Initial flow 
values derived from the 2 methods agree within 
6%. There appears to be fairly good agreement in 
direction of change and absolute Values of cerebral 
blood flow as determined by the 2 analytical 
methods following the test procedure (5% COz 
inhalation or intravenous reserpine). The ad- 
vantages of the direct method are its simplicity 
and the speed with which results are obtained. In 
addition our results as to reproducibility are 
about the same as the manometric method. (This 
work was supported in part by research grants 
from the Natl. Heart Inst. (H-361-C4 and H-1817), 
PHS, the Squibb Inst. for Med. Research, Eli 
Lilly and Co., Ciba Pharmaceutical Products, 
Inc., and Burroughs Wellcome and Company, 
Inc.) 


217. Twenty-four-hour periodic suscepti- 
bility to audiogenic convulsions in several 
stocks of mice. FRANz HALBERG, JoHN J. 
BITTNER AND RaymMonp J. GULLY (introduced 
by H. S. Weuts). Dept. of Physiology, Div. of 
Cancer Biology, Univ. of Minnesota and Cam- 
bridge State School and Hosp., Cambridge. 

Mice of both sexes were kept for at least 7 days 
on a regimen providing for ad libitum feeding, 
single housing, light from 06:00 to 18:00 and dark- 
ness from 18:00 to 06:00. These mice were exposed 
to the ringing of electric bells (about 104 decibels 
above 0.0002 dynes/cm? r.m.s. pressure), some by 
day (08:00-10:00) others by night (20:00-22:00). 
Under these conditions, the convulsive response to 
audiogenic stimulation is a function not only of 
genetic background and age, but also of phase of 
daily cycle. Mice of the I stock, which seems to be 
practically non-susceptible to audiogenic convul- 
sions if tested by day, were found to be highly 
susceptible in tests at night. In mice of appropri- 
ate age of the I, De, Ds and ZBC stocks, both the 
number of audiogenic convulsions and the mor- 
tality from convulsions are higher in tests at night 
than in tests by day (P < 0.001). The daily maxi- 
mum in convulsive susceptibility and the cor- 
responding minimum in ability to recover from 
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convulsions coincide roughly with the daily high in 
rectal temperature and low in number of tail 
blood eosinophils, in several stocks of mice. Some 
physiologic mechanisms which seem to contribute 
to these periodicities will be discussed. 


218. Glomerular function and glomerular 
structure. B. Vincent HALu (introduced by 
Rosert E. Jonnson). Dept. of Zoology, Univ. of 
Illinois, Urbana, and Div. of Biological and Med. 
Research, Argonne Natl. Lab., Lemont. 
Photomicrographs of dissections of latex-in- 

jected glomeruli. indicate clearly in rat, and less 
clearly in canine and human glomeruli, that the 
anatomical and functional units of glomeruli are 
the lobules. Within the lobules a few (2-4) rela- 
tively large (communicating) vessels afford direct 
routes from afferent to efferent arterioles. These 
vessels give rise medially and internally to numer- 
ous, small diameter, relatively short capillaries 
which anastomose and divide freely within lobules 
to form true capillary networks. The larger vessels 
may facilitate rapid flow of the main mass of 
plasma and cells directly through lobules, and the 
smaller vessels filled with plasma relatively freed 
of cells may afford maximum opportunity for 
filtration. Electron micrographs of rabbit glomer- 
ular capillary walls reveal, as in the rat and man, 
that there are specialized areas facilitating filtra- 
tion. The endothelial lining is attenuated to onl 
cortical cytoplasm (lamina fenestrata) (250-500 
thick) perforated with numerous holes or pores 
about 400-900 A in diameter. The external surface 
of the definitive basement membrane (lamina 
densa) is exposed to continuous, narrow (200-400 
wide) extensions of capsular space which lie be- 
tween discrete, fine, interdigitating, cytoplasmic 
processes (pedicels) developed by the cells cover- 
ing the capillaries (podocytes). The definitive 
basement membrane (lamina densa) must serve as 
an ultrafilter and it may have a highly porous 
structure with pores about 100 A in diameter, as 
suggested by filtration data and some electron 
micrographs, but present technics cannot satis- 
factorily visualize its porosity. 


219. Parabiosis intoxication—Its experimen- 
tal production in the rat. C. E. Haut anp O. 
Hauu.* The Carter Physiology Lab., Univ. of Texas 
Med. Branch, Galveston. 

Surgical union of rats in parabiosis is followed 
in a varying percentage of cases, depending upon 
factors as yet largely unknown, by the condition of 
parabiotic intoxication. Characteristically one of 
the partners shows polycythemia, increased 
hematocrit and internal organs engorged with 
blood; its partner becoming anemic with a de- 
creased hematocrit and often lipemic, the internal 
organs appearing pale and anemic. The cause has 
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been variously given as 1) hemolysis of the eryth- 
rocytes of 1 rat by a toxin derived from its partner; 
2) a disturbance in water metabolism; 3) an ana- 
phylactoid reaction; 4) a nutritional disturbance; 
5) Bartonella anemia of one rat; 6) poor operative 
technique complicated by infection. It thus ap- 
pears that an understanding of the cause, or 
knowledge of the circumstances which attend de- 
velopment of the condition, is lacking. Our investi- 
gations have shown that, in normal parabiotic 
pairs, a syndrome indistinguishable in its mani- 
festations from the spontaneous conditions may be 
induced. Spinal transection of 1 partner causes it 
to immediately develop hyperemia, polycythemia, 
increased hematocrit, etc., while the intact rat 
promptly becomes anemic, showing a decreased 
hematocrit and often lipemia. The unoperated rat 
always dies, often within 24 hr, whereas the tran- J 
sected rat is capable of prolonged survival if sepa- 
rated. Progressive loss of blood in the unoperated 
animal leads to circulatory collapse and death. 
The spontaneously arising condition will be con- 
trasted with that surgically induced. (Supported 
by a grant-in-aid from the American Cancer 
Society upon a recommendation from the Commit- 
tee on Growth of the Natl. Research Council.) 


220. Effect of rapid rewarming on tissue sur- 
vival in experimental frostbite. E. HarRpDEN- 
BERGH AND D. Dawson. Physiology Div., Naval 
Med. Research Inst., Bethesda, Md. 

It is fairly generally accepted that in experi- 
mental frostbite rapid rewarming has a beneficial 
effect on the degree of tissue survival. This report 
concerns investigation of the extent to which this 
effect can be attributed simply to a shortening of 
the time the part is exposed to injurious tempera- 
tures. Rabbits’ feet were frozen by immersing 
them in a liquid mixture kept at —15°C. A 
standard freezing time of 18 min. was reckoned 
from the time the deep tissue, one cm distal to the 
line of immersion, froze. After the 18-min. ex- 
posure the feet were a) allowed to thaw in air at 
room temperature; b) rapidly rewarmed in a hot 
water bath of 42°C. until the deep temperature 
reached rectal temperature; or c) kept in the 
freezing bath for 20 min. more and then rapidly 
rewarmed. The 20-min. additional time was chosen 
to correspond to the average time required to 
thaw feet rewarmed at room temperature. In 
group a all tissue up to the immersion line became 
necrotic and was lost. In group b there was some 
survival of the frozen tissue in all animals, while 
in group c some of the feet showed complete necro- 
sis and some partial survival. These results suggest 
that the beneficial effect of rapid rewarming must 
be attributed in part to the shortening of the ex- 
posure time and in part to an effect of rapid re- 
warming per se. 
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221. Spectral transmittance and reflectance 
of white and pigmented human skin for 
wave lengths 0.5u-2.8u. J. D. Harpy, H. T. 
HAMMEL* AND R. VinEGAR.* Aviation Med. 
Acceleration Lab., Johnsville, Pa. and Univ. of 
Pennsylvania School of Medicine, Philadelphia. 
Using the goniometric spectrometer, absolute 

measurements were made of spectral transmittance 

and reflectance on excised human skin of thickness 
of 0.2-2.2 mm. Absorption coefficients were de- 
termined for several thicknesses of skin at wave 

lengths 0.55u, 0.70u, 0.954, 1.234, 1.684 and 2.2. 

Vaiues for intermediate wave lengths were ob- 

tained by interpolation from the transmission 

curve using the scanning method for one position 
of the goniometer. It was found that the reflect- 
ance and transmittance spectra are identical for all 
types of skin for wave lengths greater than ly, and 
are characterized by the absorption bands of 
water. Beer’s law is obeyed in this region and the 
absorption coefficients are independent of tissue 
thickness and have the following values for the 
indicated wave lengths: 0.95u, 1.12 + 0.34; 1.23y, 

0.96 + 0.25; 1.68, 1.34 + 0.29; 2.2u, 2.97 + 0.67. 

In the visible and very near infrared spectrum 

(0.55u-0.95u) the presence of pigment greatly 

affects the reflectance and transmittance values 

and here Beer’s law is not obeyed. The absorp- 
tion coefficients for the most superficial layers 


are greater than for the deeper layers for skin 
of all degrees of pigmentation. 


222. Effect of nephrectomy on volumes of dis- 
tribution of several solutes in the dog. 
KENDRICK HARE AND Ruts S. Hare.* Depts. 
of Pediatrics and Pharmacology, Med. College of 
Alabama, Birmingham. 

The volumes of distribution of ferrocyanide, 
inulin, mannitol and bromide increase after 
nephrectomy in the dog. The renal excretion of 
bromide is less than 1% of the injected dose per 
day in the normal dog and a method was devised 
for determining bromide at serum levels of 2-4 
mEq/l. The concentration of this ion in serum was 
followed at daily intervals following the intra- 
venous injection of 1 mEq/kg. The concentration 
was constant in normal dogs for at least 72 hr. but 
decreased sharply following nephrectomy or sham 
operation. If the dogs with sham operations were 
maintained for a week or more, the serum bromide 
concentration rose toward preoperative levels; the 
serum chloride followed the same pattern. Halide 
changes were demonstrable in 4-6 hr. after opera- 
tion while the concentration of ferrocyanide 
remained constant for at least 6 hr. but then de- 
creased rapidly after 12-24 hr. Operative pro- 
cedures appear to alter the volume of distribution 
of solutes commonly used in estimating extra- 
cellular fluid. 
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223. Common factors in genesis of ventricular 
tachycardia due to myocardial infarction 
and to injected epinephrine. A. SIDNEY 
Harris AND Aspo BisteEn1.* Dept. of Physiology, 
La. State Univ. School of Medicine, New Orleans. 
It has been demonstrated that several sym- 

pathetic blockade drugs are capable of some 

degree of inhibition of ventricular ectopic ar- 
rhythmias in myocardial infarction. The greatest 
degree of suppression observed was that manifest 
by Dibenzyline infused intravenously, and by 
Rigitine injected into the occluded coronary 
artery distal to the ligature. All of the sympathetic 
blockade compounds tried in infarction ar- 
rhythmias have demonstrated protective effects 
against epinephrine arrhythmias. Regitine has 
been tested against both epinephrine and nor- 
epinephrine. Protection against nor-epinephrine 
was less complete and of shorter duration than 
protection against epinephrine. Effectiveness of 
Regitine against infarction arrhythmias resembled 
effectiveness against nor-epinephrine more nearly 
than epinephrine. Sympathomimetic amines in 
dog myocardial extract averages about 85% nor- 
epinephrine and 15% epinephrine. Increased 
plasma potassium in ischemic myocardium 
appears to be a significant factor in the production 
of infarction arrhythmias (Harris), and experi- 
ments of O’Brien, Murphy and Meek indicate that 
plasma potassium elevation probably contributes 
to ectopic arrhythmias following epinephrine 
injection. Dibenamine and dihydroergotamine 
before epinephrine prevented both the potassium 
elevation and the arrhythmia. The concept that 
sympathomimetic substance (liberated from 
ischemic myocardiai cells or injected) and elevated 
extracellular potassium concentration act co- 
operatively upon responsive myocardial celis to 
produce automaticity appears to warrant careful 
consideration. In infarction the excess potassium 
undoubtedly diffuses from damaged cells, as may 
also sympathomimetic substance. (Supported 
in part by Grant H-1109(C2), Nati. Heart 
Inst., PHS.) 


224. Kidney function in a_ cephalopod. 
FioreENceE M. Harrison* anp ARTHUR W. 
Martin. Dept. of Zoology, Univ. of Washington, 
Seattle. 

The excretory processes of a species of octopus 
have been studied by following the concentration 
of specific agents in blood and urine. Repetitive 
samples were taken by means of soft catheters 
which had been fixed in place under ethyl] alcohol 
anesthesia at least 12 hr. prior to an experiment. 
The animals appeared to be normal in every way. 
Intravenous infusion of inulin led to the estab- 
lishment of approximately the same concentration 
of this agent in blood and urine and no poisoning 
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agent altered this relationship. Glucose was 
normally found in lower concentration in the urine 
than in blood; however, the administration of 
phlorizin caused an increase in urine sugar to the 
concentration level of the blood. Urea, phenol red 
(PR) and p-amino hippuric acid (PAH) were 
found to be more concentrated in the urine than 
in the blood. The processes of concentration of 
PR and PAH were found to be inhibited by 
dinitrophenol, the urine concentrations being 
reduced almost to the levels of those of the blood. 
Benemid depressed the rate of excretion of PR and 
PAH, but in addition caused a reduction in the 
rate of urine flow. From the results of this work a 
possible mechanism of urine formation is pro- 
posed. The water and salts of the urine are pro- 
duced slowly by a process of filtration from the 
blood. The site of filtration has not been identified. 
From this filtrate there is reabsorption of, at 
least, glucose. In addition materials may be 
secreted into this fluid against a concentration 
gradient. 


225. Development of pulmonary edema and 
death in dogs with aortic insufficiency 
following renal artery constriction. E. W. 
HAWTHORNE AND G. V. BRowNLEE (introduced 
by JoserH L. Jonnson). Dept. of Physiology, 
College of Medicine, Howard Univ., Washing- 
ton, D. C. 

We have developed a technique of transventricu- 
lar valvulectomy which permits production of a 
standardized type of aortic insufficiency (A-I) in 
dogs. A specially constructed valvulotome makes 
possible partial or complete removal of the valve 
selected. Recently we have operated 12 consecu- 
tive healthy dogs, and intentionally produced the 
same size lesion in the ‘noncoronary’ valve without 
operative mortality. We attribute the lack of oc- 
currence of ventricular fibrillation in these animals 
to preoperative injection of 1.5 mg digoxin and 
butyn sulfate (2%) applied upon the ventricular 
surface prior to transventricular valvulectomy. 
Arterial pressure pulses along with other param- 
eters were obtained at least twice weekly (Sanborn 
Electromanometer and Visocardiette) throughout 
the period of study of each dog. The average pres- 
sure pulse changes in 15 normal dogs during 3 or 
more months reveal pressure (+S8.D. mm Hg) as 
follows; mean 120.1 + 14.8, systolic 179.8 + 18.1, 
diastolic 95.5 + 13.2, pulse pressure 79 + 8. These 
parameters are compared with 12 A-I dogs whose 
average pressures were, mean 93.5 + 13.7, systolic 
182.2 + 16.1, diastolic 48.9 + 13.6, pulse pressure 
133.2 + 18.9. The length of time of A-Iin the above 
dogs varied from 5 to 92 days. They were right 
nephrectomized and received left renal artery 
constriction (LRAC) of a degree which only re- 
duced renal artery pulse pressure. All the A-I dogs 
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died of acute pulmonary edema within 78 hr. of 
the LRAC. All dogs recovered from anesthesia 
within 5 hr. after LRAC, and were in excellent con- 
dition during the first 14-18 hr. postoperative, 
Those dogs with A-I for 41 or more days showed no 
rise in pressure following LRAC, while dogs with 
A-I of less than 14 days duration showed a 4(-44 
mm Hg rise in pressure within 48 hr. after LRAC. 
All right nephrectomized normal dogs receiving 
LRAC of a similar degree show rises of mean pres- 
sure of 30-50 mm Hg within 48 hr. after the con- 
striction. It is felt that a more ‘physiologic’ 
method of predictably producing experimental 
pulmonary edema has been developed. 


226. Ventricular excitability cycle as influ- 
enced by pH and hypothermia. A. H. Hec- 
NAUER AND B. G. Covino.* Dept. of Physiology, 
Boston Univ. School of Medicine, Boston, Mass. 
During systole, 40-80 msec. after the start of the 

electrocardiographic QRS, the ventricular thresh- 

old of the hypothermic acidotic (pH 7.1) dog is 
lower than that of diastole. This portion of the 
cardiac cycle has been designated the ‘minor dip’ 

by Orias et al. (Am. J. Physiol. 163: 272, 1950). 

Invariably associated with the low minor dip 

threshold is a characteristic wave in the ECG re- 

sembling the injury potential observed clinically. 

Ventricular fibrillation between 25° and 20° is 

the most common fate of such animals. Return 

of pH to normal via hyperventilation does not re- 
turn the threshold or the ECG to normal. Rewarm- 
ing (if the dog escapes fibrillation) appears to 
restore the normal state. Maintenance of a near 
normal pH via artificial ventilation during hypo- 
thermia prevents appearance of: 1) the low minor 
dip threshold, 2) the ‘injury’ potential, 3) spon- 
taneous ventricular fibrillation. Lowering blood 
pH of normothermic dogs to 6.9 via 20% CO,-0: 
inhalation causes the readily reversible appear- 
ance of the ‘injury’ potential and low minor dip 
threshold. These observations when coupled with 
certain others suggest that: 1) normal ventricular 
refractoriness during the major portion of systole 
is not a characteristic inherent in the myocardium, 
but is controlled by factors which are influenced 
considerably by pu, 2) the ‘injury’ potential may 
be a negative after-potential, signalling a hyperex- 
citable state prior to return of normal excitability, 

3) the minor dip rather than the major dip may be 

the vulnerable period of the cardiac cycle. (Sup- 

ported by Contract No. AF 18(600)-65, Wright 

Patterson Air Force Base, Ohio.) 


227. Antimitotic agents of ovarian origin. 
L. V. Hertprunn, Murret M. LippMAn* .ND 
R. J. Rurman.* Dept. of Zoology, Univ. of Penn- 
sylvania, Philadelphia. 

Many types of living tissues contain substazices 
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which prevent the clotting of blood and the 
cloiting of protoplasm. These substances interfere 
with the mitotic gelatin which is a necessary 
preiude to the formation of the mitotic spindle and 
the division of the cell. As previously reported, 
we have found ovaries to be a potent source of 
these substances. Among the ovaries shown to 
contain substances which suppress the division 
of :narine eggs are those of the starfish, the lobster, 
14 species of fishes, 2 species of amphibians, the 
chicken and the dog. Accordingly, we were led to 
hope that the antimitotic activity of ovarian 
extracts might prove effective in inhibiting tumor 
growth. Because of the fact that cow ovaries are 
relatively large and easily obtainable, tumor in- 
hibiting experiments were begun with them. C57 
brown mice were implanted with standard doses of 
Ehrlich ascites carcinoma 180. After 7 days of 
tumor growth, mice with visible tumors were 
selected and various ovarian extracts were in- 
jected intraperitoneally into them. Injection of 
crude fractions prepared from extracts made with 
isotonic saline-bicarbonate or concentrated salt 
solutions, on comparison with controls, showed 
strong but variable inhibition of tumor growth, as 
judged by mitotic index, tumor size, and animal 
survival time. However, the variability of the 
effects obtained suggests either a failure to stand- 
ardize the method of extraction, variability of 
ovarian material, or lability of the active prin- 
ciples. Further experiments on various ovarian 
fractions are now in progress. (Supported by 
grants from the Natl. Cancer Inst. and the Ameri- 
can Cancer Society.) 


228. ‘Habituation’ to acoustic stimuli in 
cochlear nucleus. R. HERNANDEZ-PE6ON AND 
H. ScHERRER (introduced by R. B. Livrneston). 
School of Medicine, Univ. of California at Los 
Angeles, and VA Hosp., Long Beach, Calif. 
Habituation is considered simple learning not 

to respond to stimuli which tend to be insignificant 

for the organism. This phenomenon has been 
studied in the auditory pathway by recording click 
responses with bipolar electrodes in the cochlear 
nucleus of unanesthetized, unrestrained cats. The 
repetition of single clicks at intervals of no less 
than 2 sec. causes the action potential in the 

cochlear nucleus to diminish or disappear after a 

variable number of trials. The persistence of this 

blocking effect has been observed for as long as 

15 hr. of interrupted stimulation. The blocking 

action is selective for the particular repeated 

accustic stimulus and is not effective for a novel 
aulitory stimulus of different tone. During simul- 
tareous application of visual stimuli, as long as 
they caused attention of the animal (presentation 
of two mice), a novel non-habituated acoustic 
stimulus was similarly blocked. Acoustic habitua- 
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tion disappeared under deep Nembutal anesthesia 
and recovered after anesthesia. Evidence indicates 
that the brain stem reticular formation is re- 
sponsible for this selective, prolonged, descending 
inhibitory influence, since the habituation also 
disappeared after lesion of the midbrain teg- 
mentum. Habituation of effector responses, recog- 
nized long ago, can seemingly be accounted for 
by a descending inhibitory influence of the reticu- 
lar formation upon afferent transmission in specific 
sensory pathways. This influence provides the 
reticular formation with a mechanism to control 
its own afferent input. It is suggested that this 
selective inhibitory mechanism plays an important 
role during ‘focusing of attention’ for sensory 
perception. 


229. Inhibitory influence of brain stem retic- 
ular formation upon synaptic transmission 
in trigeminal nucleus. R. HERNANDEZ-PEON 
AND H. ScHERRER (introduced by R. B. 
Livineston). School of Medicine, Univ. of Cali- 
fornia at Los Angeles, and VA Hosp., Long 
Beach, Calif. 

Previous experiments have shown that electrical 
stimulation of the brain stem reticular formation 
can reduce or abolish the postsynaptic response in 
the trigeminal. nucleus evoked by an afferent 
volley from the infraorbital nerve. A similar block- 
ing effect occurs in the other first.relay stations 
of somatic afferent pathways. The possibility of a 
tonic descending inhibitory influence of the brain 
stem reticular system during wakefulness was 
tested by studying the effects of lesions in curarized 
unanesthetized cats. After complete interruption 
of the mesencephalic reticular formation the 
secondary wave of the trigeminal evoked po- 
tential, representing activity of the second order 
neurons in this nucleus, was greatly enhanced, 
whereas the presynaptic spike was unchanged. 
Nembutal anesthesia further enhanced the nuclear 
response. It is suggested that during wakefulness 
a descending inhibitory influence from the reticu- 
lar system partly blocks afferent messages in the 
first synapse of the specific somatic pathways. 


230. Individualistic patterns in_ regional 
sweating. ALRick B. HertzmMan. St. Louis 
Univ., St. Louis, Mo. 

Total sweating rates and those on 20 different 
loci on the chest, abdomen, thigh, calf and foot 
were measured after nude subjects had come into 
approximate thermal equilibrium with various 
chamber climates (35-48°C). The topographical 
distribution of the sweating response was char- 
acteristically different in each subject but had no 
measurable effect on the total heat exchanges and 
mean body temperatures. The topographical 
pattern during slowly rising chamber temperature 
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was also characteristic of the individual and per- 
mitted prediction of the topographical distribu- 
tion of sweating in the same subject exposed to a 
constant climate. Certain trends appeared in the 
sweating responses of all subjects: loci on the 
chest and abdomen along a zone just lateral to the 
mid-sternal line showed relatively high sweating 
rates which tended to decrease as the measure- 
ments were made laterally, with lowest levels 
along the axillary line; the anterior and lateral 
aspects of the thigh and all loci on the calf usually 
exhibited higher sweating rates than the mean 
rate of weight loss; the medial aspect of the upper 
thigh showed relatively low sweating rates; al- 
though the lower extremity dominated sweating 
at the lower chamber temperatures, with rise in 
the latter, the sweating rates on the chest and 
abdomen rose relatively more so that the regional 
sweating rates tended to approach total sweating 
rates at temperatures above 45°C. However, the 
operation of this effect is modified so extensively 
in various individuals that its quantitative ap- 
plication requires experimental measurements in 
each subject. (Supported by Air Force Contract.) 


231. Estimation of cardiac output from initial 
portion of arterial indicator dilution 
curves. PETER S. HeErTzeL,* ALFREDO A. 
RAMIREZ DE ARELLANO* AND Earu H. Woon. 
Mayo Fndn. and Mayo Clinic, Rochester, Minn. 
Consistent relationships between various com- 

ponents of time and concentration have been 

found from studies of arterial indicator dilution 
curves recorded continuously after central and 
peripheral injection of T-1824 in a large number of 
individuals not having abnormal circulatory path- 
ways. Within the range of variability of these 
relationships, the whole curve can be determined 
from measurements based on only one segment, 
such as the buildup limb. In determining cardiac 
output by the Hamilton method, the area de- 
scribed by the curve after extrapolation is 
inversely proportional to the cardiac output. The 
build-up portion of the curve reduced to a triangle 
was found to yield 37% of the total area in a series 
of 36 indicator dilution curves recorded after 
central injections of dye. Twenty-seven curves 
were recorded from nine normal persons, and the 
figures obtained for cardiac output from the 
simplified method showed no systematic differ- 
ences when compared with the values obtained 
by the Hamilton and Fick methods. Ranges of 
cardiac index for the Hamilton method were 
2.3-4.8 1/min/m?. The standard deviations of 

the Hamilton and Fick values were 11 and 23%, 

respectively. The value for the variability between 

Hamilton and Fick values was 19%. Since distor- 

tion by recirculated indicator is minimized, the 

forward triangle method can be used to estimate 
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pulmonary blood flow in patients with central 
arteriovenous shunts. 


232. Significance of cytoplasmic inclusions 
in fibroblasts. R. D. HigGInBoTHAM* np 
Tuomas F. Douauerty. Dept. of Anatomy, Univ. 
of Utah College of Medicine, Salt Lake City. 
Fibroblasts of the loose connective tissue have 

been reported to contain acidophilic inclusions 
following the local injection of carboxymethyl- 
cellulose (G. L. ScHNEEBELI et al., Proc. Soc. 
Exper. Biol. & Med. 77: 407, 1951). It has subse- 
quently been observed in our laboratory that a 
variety of substances will initiate the local forma- 
tion of similar intracellular granules in vivo or 
in vitro. Heparin, heparin-protamine complex, 
heparin-histamine complex, agar-agar and other 
macromolecules readily form  azur-staining 
granules in fibroblasts. Following shedding of 
granules of local mast cells (in response to a 
variety of stressors) it was noted that numerous 
granules appeared in the surrounding fibroblasts. 
To investigate the origin of these granules, a sus- 
pension of isolated mast cell granules was injected 
locally into the subcutaneous tissue of a number 
of mice and at intervals the animals were killed 
and samples of the loose connective tissue at the 
site of injection removed for microscopic observa- 
tion. As early as 15 min. after injection of isolated 
mast cell granules, fibroblasts were incorporating 
these bodies. It is evident that fibroblasts can 
absorb polysaccharides released endogenously 
under stressful conditions as well as administered 
substances of this type. It is suggested that this 
process (micellophagosis) plays a role in detoxifi- 
cation by absorption and intracellular degradation 
of conjugates of polysaccharides with noxious 
agents. This concept re-emphasizes Ehrlich’s 
suggestion that mast cells are scavengers. (Sup- 
ported by Grant #*DA-49-007-MD-130, Dept. 
of the Army.) 


233. Molecular mechanisms in muscle action. 
TerRELL L. Hitt (introduced by T. H. 
BENZINGER). Naval Med. Research Inst., 
Bethesda, Md. 

The essential ingredients of the Morales-Botts 
theory of muscle action are: electrostatic charge 
on myosin and ATP; binding of ATP on myosin; 
ATPase activity of myosin; and the entropic con- 
tractility of myosin. Schematically, the action 
cycle is: A, (extended myosin)** + ADP~ ~ 
(contracted myosin-ATP)° — (extended myo- 
sin)++ + ADP- + P-. The second step res ilts 
from the ATPase activity of myosin. Contrac: ion 
(first step) is associated here with the bindin:: of 
ATP. On the other hand,.H. H. Weber associ: tes 
contraction with ATP splitting. The primary ob- 
ject of the present paper is to point out that the 
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Morales-Botts ‘ingredients’ can also be employed 
to yield Weber’s association. Thus, B, (contracted 
myosin)° + ATP-~ — (extended myosin: ATP)-~ 
— (contracted myosin)° + ADP- + P-. Again the 
second step results from ATPase activity. In 
scheme B one is forced to assume that an ATPase 
inhibitor accompanies ATP binding in the first 
step and that the ‘trigger’ for contraction (second 
step) is removal or neutralization of the inhibitor. 
A specific suggestion along these lines (MoRALEs, 
Botts, BLumM anp Hix, Physiol. Rev., in press) 
is that the inhibitor is one of the so-called ‘relax- 
ing factors’ and that the ‘trigger’ is addition of 
Catt. In this case, contraction may occur as a 
resulting of binding Ca** and before ATP is split 
(that is, the second step in scheme B is replaced 
by two steps). It may be that scheme A is valid 
under the usual conditions in vitro, and scheme B 
(perhaps modified as just mentioned) in vivo. 


234. An association polymer-lipid core con- 
cept of serum lipoprotein structure. LEwis 
A. Hitiyarp, Crecit ENTENMAN AND I. L. 
CuatikorF (introduced by J. M. D. OLMsTED). 
Dept. of Physiology, Univ. of California, Berkeley. 
A working hypothesis concerning serum lipo- 

protein structure is proposed. This hypothesis is 
based upon data obtained on the chemical com- 
position of the serum lipoproteins in five species 
as well as on the observations of other investiga- 
tors. The proposal is made that all serum lipopro- 
teins possess structural subunits which are 
common to all lipoproteins and which are inter- 
changeable. These subunits, composed largely of 
phospholipid and protein, are linked together by 
areas rich in phospholipid and/or mucopolysac- 
charides forming an association polymer. This 
association polymer is arranged around the 
periphery of a lipid core. The lipid core consists 
primarily of triglycerides and cholesterol along 
with some phospholipid. The cholesterol would 
tend to be near the lipid core—association polymer 
shell interface. The various serum lipoproteins 
represent a continuum of association polymers 
ranging from those involving few subunits, and 
hence possessing smal! lipid cores, to those con- 
taining large numbers of subunits and possessing 
very large lipid cores. This hypothesis will be 
discussed in relation to lipid transport. 


235. Enzymatic mechanism for amino acid 
activation in animal tissues. MAHLon B. 
HoaGLanp (introduced by JosepH Aus). Med. 
Labs. of the Collis P. Huntington Hosp. at Massa- 
chusetts General Hosp., Boston. 

Studies in this laboratory (P. C. ZAMECNIK AND 
E. B. Keer, J. Biol. Chem. 209: 337, 1954) have 
shown that incorporation of C-amino acids into 
microsomes of rat liver depends on ATP and an 


AMERICAN PHYSIOLOGICAL SOCIETY 73 


enzymatic component of the supernatant fraction. 
In the present communication, this supernatant 
fraction has been found to catalyze an exchange of 
PP*® (inorganic pyrophosphate) with ATP which 
is markedly accelerated by amino acids (in the 
presence of fluoride to inhibit pyrophosphatase). 
This effect is directly dependent both on the con- 
centration and the number of amino acids added. 
AMP does not inhibit and C“-AMP fails to ex- 
change with ATP. In the absence of fluoride and 
in the presence of high concentrations of salt-free 
hydroxylamine, hydroxamate is formed upon 
addition of amino acids and 2 equivalents of 
orthophosphate are split from ATP. (PP accumu- 
lates with partially inhibitory fluoride concentra- 
tions.) Hydroxamate formed from groups of amino 
acids is additive. p-amino acids are inactive. The 
supernatant has been purified 6 to 8-fold by iso- 
electric precipitation and upon incubation with 
leucine, hydroxylamine and ATP yields a product 
indistinguishable from leucine hydroxamate by 
paper chromatography. The data fit the following 
formulaticn for carboxyl-activation of amino acids 
(AA) for protein synthesis: 1) ATP + E = 
E(AMP ~ PP), 2) E(AMP ~ PP) + AA = 
E(AMP ~ AA) + PP, 3) E(AMP ~ AA) + NH,OH 
— E + AMP + AA-NHOH. The amino acid 
displaces the PP after the AMP-pyrophosphory] 
linkage has been labilized, and hydroxylamine 
permits accumulation of productsby regenerating 
the enzyme. The data are consistent with the 
hypothesis that each amino acid is activated at a 
separate site. (The valuable suggestions of Dr. 
P. C. Zamecnik, Dr. E. B. Keller and Dr. F. Lip- 
mann are acknowledged.) 


236. Photoperiod as stimulus for onset of 
hibernation. Raymonp J. Hock. Arctic Health 
Research Center, Public Health Service, DHEW, 
Anchorage, Alaska. 

Field work for 5 seasons 1950-1954 has revealed 

a striking constancy of dates of entrance into and 

emergence from hibernation, in the ground 

squirrel Citellus undulatus in a study area in the 

Talkeetna Mountains, Alaska. First date of emer- 

gence is April 20-22 each year; last squirrels seen 

are October 5-12. This is despite marked climatic 
differences in various years, embracing tempera- 
ture, snowfall, depth of snow cover, amount of 
bare ground in spring, and available vegetation in 
fall. No ecological factor except length of day is 
so constant as these dates demand. Physiological 
mechanisms related both to photoperiod and to 
hibernation are not yet clear but it appears that 
the amount of fat deposition is a factor. Deposi- 
tion of adequate fat reserves may be the stimulus 
for hibernation, with day length the ‘trigger,’ 
or it may be that shortening photoperiod causes 
deposition of fat. Experiments to test these hy- 
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potheses, as well as other proposed ‘causes’ of 
hibernation, have been performed for 2 summers. 
Reduction of day length so that photoperiod of 
October 1 is reached on August 1 has been insti- 
tuted, with temperature unchanged from normal. 
Weight increase is marked, but hibernation does 
not occur in significant amount. Captivity does 
not seem to be a factor, but activity around animal 
house and other technique shortcomings may well 
negate reduced light regime. High temperature 
does not seem to prevent onset of hibernation, for 
animals maintained in refrigerator for 24 hr. and 
for 16 hr. a day do not hibernate better. Sound- 
proof room and proper attention to experimental 
regimes may still reveal that photoperiod is the 
stimulus for initiation of hibernation in mammals, 
just as it is for migration in birds. 


237. Adrenal cortical steroid levels in pe- 
ripheral blood of intact-adrenalectomized 
parabiotic rats. BERNHARD MHOELSCHER, 
Vincent P. HOLLANDER AND JAMES P. ELLIs 
(introduced by Henry M. Sweeney). Dept. of 
Physiology-Biophysics, USAF School of Aviation 
Medicine, Randolph Field, Tex. 

Rats of the Sprague-Dawley strain were para- 
biosed by a muscle-skin anastomosis. After 8 weeks 
of parabiotic union the right partners were ad- 
renalectomized while the left partners were left 
intact. The pairs were killed from 1-4 weeks after 
the operation. Pairs with both partners left intact 
served as controls. Samples of 0.5 ml plasma of 
peripheral blood were extracted with chloroform, 
partitioned between 70% ethanol and petroleum 
ether and chromatographed on silica gel columns 
with chloroform-ethanol (1% and 4%) mixtures. 
A micromethod using the colorimetric determina- 
tion of a-ketols with tetrazolium was employed. 
The results give direct evidence of an uneven dis- 
tribution of adrenal cortical steroids between the 
intact and adrenalectomized parabionts and will 
be discussed with regard to previous observations 
on the hearts of intact-adrenalectomized para- 
biotic rats. 


238. Molecular differences in normal and ab- 
normal erythrocytes. J. F. Horrman,* J. 
HituierR, I. WotmMAn* anp A. K. PARPART. 
Biology Dept., Princeton Univ., Princeton, N. J. 
The techniques formerly devised to study the 

surface ultrastructure of the normal human intact 

ghost (J. Cell & Comp. Physiol. 42: 203, 1953) has 
been extended to include certain erythrocytic 
anemias. The findings provide evidence for dif- 
ferences in the molecular architecture of abnormal 
red blood cell membranes and have been seen 
reproducibly in the following hereditary hemolytic 
anemias: Cooley’s anemia, sickle cell anemia, con- 
genital hemolytic anemia, hereditary ovalocytosis, 
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erythroblastosis fetalis and also in pernicious 
anemia. The characterization of the differences i 
appearance are comparable to those reported pre- 
viously among species and can be ascribed to al 
terations in plaque size, distribution and 
arrangement. The red cell plasma membranes of 
iron deficiency anemias and the anemia of lead 
poisoning and certain leukemias have also been 
examined but do not appear different from normal 
controls as perhaps expected. In addition to the 
molecular pathologies of the membranes reported 
above new high density particles (HDP) have been 
seen consistently in this same group of anemias 
(also in Cooley’s carrier, sickle cell trait and 
hereditary spherocytosis) but have never been 
observed in normal human bloods. They also 
appear in the ghosts of the pig, bat and ox but not 
in ground hog, rat or rabbit. The HDP vary in 
size from 40 to 100 A. There is a marked difference 
in the number of particles in a single ghost and 
also in the proportion of ghosts containing them 
in any 1 sample, seemingly correlated with the 
severity of the anemia. The particles can be iso- 
lated by using fragmentation techniques with sub- 
sequent differential centrifugations. They have 
not as yet been identified. (Supported by the 
Whitehall Fndn.) 


239. Alterations of the work of respiration 
during anesthesia. DuNcAN A. HOLADAY AND 
Jacop IsraEL (introduced by WiLiiam W. 
Watcotr). Dept. of Anesthesiology, Columbia 
College of Physicians and Surgeons, and the 
Anesthesiology Service, The Presbyterian Hosp., 
New York City. 

Work done during the inspiratory phase of 
manual intermittent positive pressure artificial 
respiration was determined at intervals before 
and during anesthesia administered to 9 patients 
undergoing regularly scheduled surgical opera- 
tions. The subjects were intubated under topical 
anesthesia and rendered apneic by hyperventil:- 
tion. Inspiratory flow was monitored with a modi- 
fied Lilly pneumotachograph and tracheal tube 
pressures were measured with a Statham gauge. 
Inspiratory volume was obtained by integration 
of flow. The total work of inflation was derived 
graphically from changes of pressure and volume 
during single inspirations. The static resistanc’s 
to inflation were estimated as the ratio of t!.c 
mask pressure at the instant of cessation of i”- 
spiratory flow to inspiratory volume. This w:s 
called elastance and was assumed to be constai:t 
during a given inflation. The dynamic resistanc’s 
were estimated at several points during inflation 
at the ratio of residual pressure after subtraction 
of pressure of elastance to rate of flow; this wis 
called resistance. Elastance of conscious subjec's 
averaged 14 mm Hg/1; the elastance of 6 patie: ts 
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increased during anesthesia. to values over 30 
mm Hg/l. Resistance remained more constant; 
2 subjects only exhibited significant increases 
during anesthesia. In 4 patients increases of 
elastance were associated with decreased tidal 
volumes while peak inflationary pressures re- 
mained constant or were increased. It was con- 
cluded 1) that large changes in the work re- 
quirements to maintain a constant tidal volume 
occurred during anesthesia and operations; 2) that 
these changes resulted primarily from alterations 
of the ‘elastic’ properties of the lung and chest 
wall; 3) that compensation for increased work re- 
quirements may be incomplete during anesthesia. 


240. Reversibility of inhibition of gastric acid 
secretion by iodoacetate amide (IAA) and 
N-ethyl maleimide (NEM). FRANKLIN 
HOLLANDER. Gastroenterology Research Lab., 
Mount Sinai Hosp., New York City. 

Davenport recently reported (Federation Proc., 
in press) that acid secretion by mouse stomachs 
in vitro is ‘irreversibly inhibited’ by IAA or NEM, 
being reduced ‘nearly to zero by appropriate con- 
centrations.’ At Davenport’s suggestion, we have 
attempted to confirm this effect in vivo by the 
technique of Janowitz and Hollander (Federation 
Proc. 13: 547, 1954), using topical application of 
aqueous solutions of inhibitor of Heidenhain 
pouches in 2 dogs. To measure secretory capacity 
before such treatment (control test) or thereafter, 
secretion was collected for 2 hr. following sub- 
cutaneous injection of histamine (0.1 mg/kg). 
NEM (1.5 or 2.0 mm) and IAA (4 mM) were applied 
for 30 min. (4 experiments with each agent). In- 
jection of histamine immediately after drainage 
(for } hr.) of inhibitor was followed in both cases 
by a copious flow of mucoid fluid of px 7-8.5 (simi- 
lar to ‘mustard oil secretion’). This lasted for at 
least 5 hr., with or without a second histamine 
injection (4 experiments), indicating complete 
and persistent inhibition of HCl formation. 
Another histamine test (8 experiments), 18-23 hr. 
after application of inhibitor, revealed more-or- 
less complete recovery of secretory activity. These 
experiments demonstrate: a) that inhibition of 
HCl formation by these enzyme inhibitors can 
be complete in vivo under suitable conditions 
without overt manifestations of systemic toxicity; 
6) that this inhibition is completely reversible 
within 24 hr. following withdrawal of the inhibitor. 
(Aided by grant C288-C7. Natl. Cancer Inst., PHS.) 


2:1. Comparison of fat emulsion-clearing 
activities of post-heparin plasma and pan- 
creatic lipase. CHARLOTTE HOLLETT* AND 
H. C. Mena. Dept. of Physiology, Vanderbilt 
Univ. Med. School, Nashville, Tenn. 
Continued investigations of the clearing ac- 

tivities of post-heparin plasma and pancreatic 
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lipase elicited the following information: 1) The 
in vitro clearing by post-heparin plasma was in- 
hibited (up to 80%) by KCl, NaCl, MgCle, MgSOu, 
MnCl, and Na.SO, (5 X 107! M); iodoacetate, 
arsenate, azide, fluoride and difluoroacetate 
(2 X 10°! m) produced a slight inhibition (5%); 
sodium cyanide (6 X 10? m) gave a 69% inhibition. 
2) Pancreatic lipase alone, at px 9.0, could clear 
neutral fat emulsion but was incapable of doing 
so at pH 7.4. Lipase in the presence of pre-heparin 
plasma demonstrated clearing activity at pH 7.4; 
albumin or taurocholate could replace pre-heparin 
plasma. At pH 9.0, addition of pre-heparin plasma 
inhibited the clearing by lipase while post-heparin 
plasma did not exhibit the inhibitory effect. 3) 
With the exception of MnCl, and NaF, none of 
the above-mentioned salts inhibited the lipase- 
plasma system. Fifty-three per cent inhibition of 
the lipase-plasma by NaF (5 X 10-2 m) was ob- 
served. MnCl, (8 X 10-2 Mm) produced 67% inhibi- 
tion. 4) Quinine HCI (3 X 107 m) inhibited lipase 
by 42%, but not the post-heparin plasma, while 
protamine sulphate (0.5%) completely inhibited 
the post-heparin plasma but not the lipase. 5) 
PCMB (4 X 10-3 m) had no effect on the post- 
heparin plasma, but inhibited lipase-plasma or 
lipase-albumin system by 20%. 6) Post-heparin 
plasma showed an increased lipolytic activity. 7) 
Intravenous injection of 500 mg pancreatic lipase 
was required to clear alimentary-tipemia in 30-60 
min., while injection of 1-3 mg heparin cleared 
alimentary lipemia in 1-3 min. The significance 
of the results will be discussed. 


242. Effects of lyophilization on the con- 
tractile mechanism of muscle. A. L. Hopkins 
(introduced by L. V. Her~Brunn). Dept. of 
Zoology, Washington Univ., St. Louis, Mo. 
Small bundles of fibers isolated from frog mus- 

cles which have been frozen in liquid nitrogen and 

dried in a histological freeze-drying apparatus 
will contract when placed in distilled water or 
dilute salt solutions. The shortening of these 
fibers amounts to 60-70% of the original length of 
the fibers. The effect of temperature on the amount 
of shortening is similar to its effect on living frog 
muscle. Under conditions of isotonic contraction, 
they are able to do 100 gm. cm of work/gm of living 
muscle. Under isometric conditions, a tension of 
9-12 gm/mm? is developed. Contraction is pre- 
ceded by an initial relaxation and is complete 
within 10-15 sec. The contraction produced by 
the rehydration of frozen dried muscle is much like 
that of living muscle, except that the rate of 
contraction is much slower, indicating that the 
contractile system of living muscle is not 
destroyed by freezing and drying. A second con- 
traction can be produced by ATP, but the frozen 
dried muscle lacks the sensitivity to ATP that is 
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exhibited by glycerinated preparations. Slight 
changes in pH, as well as the presence or absence 
of calcium or magnesium, have no effect. The 
sensitivity can be increased by previous exposure 
to 50% glycerol solution. 


243. Relation of whole blood and red cell 
volumes as estimated with radiochromium 
to body measurements in healthy males. 
J. Hopper, Jr.,* E. Brown, R. WENNESLAND,* 
K. Scott, B. Brapiey,* J. L. Hopes, Jr.* anp 
O. Gutrentac.* Univ. of California, Berkeley 
and San Francisco. 

The volume of distribution of Cr*!-labeled 
erythrocytes was determined in 150 healthy males 
in the 3rd to 5th decades of life. Red cell volumes 
were calculated from the venous hematocrit. All 
subjects were somatotyped by the method of 
Sheldon. Multivariant regressions were made of 
whole blood and red cell volumes on the three 
factors, weight, height, and age. An effort will be 
made to show whether the accuracy of predicting 
blood volume from height, weight and age can be 
improved by considering body build. 


244. Effect of temperature on sodium reab- 
sorption by the perfused bullfrog kidney. 
T. Hosuiko (introduced by Virernia D. Daven- 
port). Dept. of Physiology, Univ. of Utah College 
of Medicine, Salt Lake City. 

On perfusion with PVP-Ringer’s at room tem- 
perature (26-28°C) the bullfrog kidney rapidly 
loses its ability to produce a low urine sodium 
concentration (U). In an effort to discover an 
optimal temperature the kidney was perfused in 
the constant temperature room at 6, 11, 14 and 
19°C. At the lower temperatures U started high 
but rose relatively little, while at the higher tem- 
peratures U started low and rose rapidly. The 
sodium reabsorption rate (TNa) fell exponentially 
with time, independently of changes in filtered 
load. The semilogarithmic plot of TNa vs. time 
showed a linear relationship, whose negative slope 
(S) was determined for each experiment. At the 
higher temperatures the initial TNa was higher 
but fell more rapidly (i.e., S was greater) than at 
the lower temperatures. If the magnitude of TNa 
were due to a limiting process dependent upon the 
concentration of some substance, the disappear- 
ance rate of that substance would be proportional 
to S. The Arrhenius plot of S reveals an activation 
energy of about 15,000 cals. Hence the fall in TNa 
probably cannot be attributed to the irreversible 
denaturation of a large protein enzyme. The 
Arrhenius plot of the initial TNa indicates an 
activation energy of about 30,000 cals. for sodium 
reabsorption. (Supported by Univ. of Utah Re- 
search Fund.) 
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245. Alterations of intestinal wall electrolytes 
in bilaterally nephrectomized dogs. C. 
Ritey Houck. Div. of Physiology, Univ. of 
Tennessee, Memphis. 

Intestinal intussusception has been a complica- 
tion in 11 of 36 nephrectomized dogs, usually dur- 
ing the first 10 days after nephrectomy (Science 
119: 845, 1954). The possibility that such intus- 
susceptions resulted from an altered excitability 
and motility of the intestine due to an ionic im- 
balance involving Na, K, Ca and total P, 
prompted the present study. In 9 normal and 6 
nephrectomized dogs, the following serial sections 
of frozen intestine were analyzed for the above 
ions and for water content: duodenum, jejunum, 
upper and lower ileum and colon. In the normal 
dogs, a search for a gradient of ion concentration 
from duodenum to colon revealed no differences 
for Na; colonic K was lower, colonic Ca higher, 
and colonic and lower ileal P was lower than any 
of the other sections. Water content of all sections 
in both normal and nephrectomized dogs was the 
same. After nephrectomy, Na enters and K leaves 
the tissues in all sections of the intestine. The 
sum of these ions (Na + K) is not altered, indi- 
cating a one-to-one interchange of these ions. 
Total phosphorus was not affected. A significant 
(2% level) increase in Ca in the jejunum, upper 
ileum and colon, along with decreased K, may 
result in a lowered excitability of these regions. 
Reduced excitability of the colon may cause a 
relaxation which could receive a more motile 
lower ileum whose excitability is near normal, 
giving rise to an ileocolic intussusception, pre- 
viously encountered in 6 of 11 intussusceptions. 
(Supported by grants from the American Heart 
Assoc. and the Natl. Heart Inst., PHS.) 


246. Sodium, potassium and water content of 
aortas in hypertensive nephrectomized 
dogs. C. Ritey Houck. Div. of Physiology, 
Univ. of Tennessee, Memphis. 

Tobian (Circulation 6: 469, 1952) has found an 
increase in Na, K and water content in the aortis 
of renal hypertensive and DCA-hypertensive rats 
over normotensive controls. Tobian reasons that 
‘ff the higher water content of the hypertensive 
aorta extended to the arterioles, the swelling of the 
arteriolar wall would encroach on the lumen 
enough to double peripheral flow resistance” and 
thus result in hypertension. With this in mind, the 
Na, K and water content of frozen aortas were 
determined in 15 normal and 13 hypertensive 
nephrectomized dogs on a low salt diet and main- 
tained by peritoneal dialysis for from 7 to 41 days. 
Thawed tissues were dried, defatted with ether, 
redried, ground and extracted in 1 Nn nitric acid 
for 24-48 hr. Sodium and potassium concentrations 
were determined on a Perkin-Elmer internal 
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standard flame photometer. Aortic Na content in 
the nephrectumized dogs was insignificantly 
increased 15% above the normal dogs. K content 
was significantly decreased 20%. Since the average 
Na + K content of the nephrectomized dogs was 
increased only 4.5% over that of the normal, a 
one-to-one exchange of these ions must have 
occurred, Na going into and K leaving the tissue, 
so that tissue osmotie pressure and water content 
were not altered. Hypertension in the nephrec- 
tomized dog is not associated with an increased 
aortic water content and presumably not with 
such an increase in the arteriolar walls. However, 
aortas from nephrectomized dogs contained 2.5 
times as much ether extractable material (lipids, 
etc.) by weight as normal. (Supported by grants 
from the American Heart Assoc. and the Natl. 
Heart Inst., PHS.) 


247. Pathogenesis of death due to burns. 
Materials released from the burned skin of 
rats. F. R. Hunter, Sot Roy RoseEntTHat, 
Autce S. Hunter,* F. J. FINAMORE* AND INza- 
Netyt Roman.* Institution for Tuberculosis 
Research, Univ. of Illinois, Urbana, and Dept. 
of Preventive Medicine and Chemistry, Univ. of 
Illinois College of Medicine, Chicago. 

Pockets were made by injecting air subcutane- 
ously under the dorsal skin of rats. The skin over- 
lying these pockets was burned by immersion in 
water at 96°C for 15 sec. Distilled water was then 
injected into the air pocket and left for short 
periods and then removed. Such diffusates were 
dried by lyophilization and redissolved in water. 
The amount of protein was calculated from the 
ratio of the readings obtained on the Beckman 
spectrophotometer at 280 my and 260 my. The 
effect of this material when injected subcutane- 
ously into 30-50 gm rats was observed. Diffusates 
containing 10-12 mg of protein/gm of body weight 
produced death in 2-5 hr. Comparable volumes of 
0.9% NaCl or equal amounts of hemoglobin were 
not lethal within 24 hr. (Aided in part by a con- 
tract between the Office of Naval Research, Dept. 
of the Navy and the Univ. of Illinois.) 


248. Recorded sound in normal and patho- 
logical knee joints of human subjects. JoHN 
Hunter, H. C. Brooxs* anp A. J. Brocx.* 
Defence Research Med. Lab., Toronto, Canada. 
Joint sounds have been recorded from normal 

subjects including several children and from 

clinically abnormal ‘subjects in the following 
categories: osteoarthritis, rheumatoid arthritis 
nd trauma. The method permits the detection 
and localization of abnormalities in the knee 
joint. The technique should be adaptable for other 
joints. Objective measurement can assist in the 
quantitative assessment of joint involvement and 
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in assessing progress of treatment. Comparison of 
contralateral limbs in the same subject through 
the complete range of possible movement makes 
the determination of the affected limb and the 
number of degrees of articular surface involved, 
in the case of the distal end of the femur, a simple 
procedure. In most cases where there was no 
history of joint injury or disease the knee move- 
ments were silent except for short sharp sounds 
corresponding to the familiar joint crack or snap. 
When a diagnosis of disease or a previous injury 
has been established, the records usually indicate 
greater than normal amounts of noise. Where 
previously injured or diseased joints were found 
to be free from noise, subjective sensations of 
pain were minimal. The method described offers 
a means whereby the diagnosis of joint disease 
may be confirmed and the progress of the disease 
may be recorded objectively. 


249. Failure of large doses of DCA to block 
mercurial natriuresis in adrenalectomized 
dogs with ascites. R. E. Hyarr anp M. J. 
GoopkIND (introduced by Rospert W. Ber- 
LINER). Natl. Heart Inst., Bethesda, Md. 

The response to mercuhydrin was studied in 3 
adrenalectomized dogs with ascites produced by 
supradiaphragmatic vena caval constriction. 
Replacement therapy consisted of 0.75-1.0 mg 
or 25 mg DCA given once daily. After a control 
period on DCA alone, mercuhydrin (1 cc/day) 
was injected intramuscularly for 5-12 days; a 
recovery period followed. Electrolyte intake was 
30 mEq Na and 17.5 mEq K daily. 

With the large as well as the small dose of DCA, 
mercuhydrin produced a marked initial natriure- 
sis. Na excretion fell gradually but remained 
above control levels throughout. On 0.75-1.0 mg 
DCA, mercuhydrin increased average daily Na 
excretion from 21 to 72 mEq. On 25 mg DCA, Na 
output rose from 1.2 to 49 mEq/day. Urinary K 
excretion showed an initial increase but thereafter 
K balance was maintained. (Fecal K excretion fell 
(9.2-3.7 mEq/day) on the high DCA dose but was 
unaltered on the low.) The urinary Cl:Na ratio 
exceeded the extracellular Cl:Na ratio initially 
(2-3 days) but afterwards became equal to, or 
less than, the extracellular ratio. Plasma Na, 
urine pH, titratable acid and urinary excretion of 
phosphate and ammonia were not altered appreci- 
able. GFR and RPF increased (1 dog) or were 
unchanged (2 dogs). Varying degrees of hypo- 
chloremic alkalosis deveioped; the most marked 
changes occurred on 25 mg DCA. The data show 
that large doses of DCA fail to block the natri- 
uretic effect of mercuhydrin in these animals. 


250. Eye movements elicited by stimulation 
of central brainstem in cats. JANE E. HypE 


t 
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AND SvEN Extasson.* School of Medicine, Univ. 
of Calif. at Los Angeles, and VA Hosp., Long 
Beach, Calif. 

A study of the central organization of eye move- 
ments has begun with an analysis of the types of 
eye movements evoked by stimulation of different 
structures in the medial part of the cat brainstem. 
The initial position of each eye and the latency, 
speed and direction of evoked movements were 
considered. Factors affecting response included 
site and parameters of stimulation and the anes- 
thesia or preparation used. The Horsley-Clark 
stereotaxic instrument was employed with histo- 
logic check of all sites stimulated. A comparison 
of the responses obtained under different anes- 
thesias and with the encephale isolé shows that 
while chloralosane permits a wide range of eye 
movements not unlike those elicited in the en- 
cephale isolé, barbiturates depress many of the 
responses, especially from structures deep to 
the medial longitudinal fasciculus and cranial 
motor nuclei. Brainstem-evoked eye movements 
are coordinated and conjugate except when fibers 
of CN III, IV or VI, or certain parts of the median 
longitudinal fasciculus, are stimulated. Conjugate 
vertical, horizontal and rotatory movements have 
been noted, with occasional oscillatory shifting 
of the eyes. Some sites consistently failed to 
influence the position of the eyes. 


231. Histological studies on the influence of 
thorotrast on the intra-hepatic distribu- 
tion of T-1824. CHEsTeER Hyman, 8. BERNICK* 
AND R. L. Pauprino.* Dept. of Physiology, 
School of Medicine, Univ. of Southern California, 
Los Angeles. 

’ It has recently been reported from our labora- 

tory that pretreatment of animals with Thorotrast 

decreases the rate of disappearance of intraven- 
ously administered T-1824 to about 3 of the control 
rate. In the present studies histological examina- 
tions of livers of control and Thorotrast treated 
rats and rabbits were made in an attempt to 
localize and to clarify the site and mode of action 
of the blocking agent. Frozen, paraffin and nitro- 
cellulose-embedded sections of liver of untreated 
animals showed a reproducible pattern of dye 
distribution after a single intravenous injection. 
One minute after administration T-1824 could be 
demonstrated in the form of fine granules through- 
out almost all of the hepatic cells; after 10 min. 
the staining of the hepatic cells was less evident, 
but the von Kupfer cells nearest to the inter- 
lobular vein showed significant accumulation of 
dye. During the following 2 hr. more of the von 

Kupfer cells lying closer to the central portion of 

the lobule became progressively involved in the 

uptake of dye. In animals given Thorotrast 6 hr. 
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before the administration of the T-1824, histo- 
logical examination at various times after dye 
injection showed the following: at 1 minute the 
von Kupfer cells were crowded with large, re- 
fractile Thorotrast granules and were so swollen 
as to occlude the sinusoids; at this time there was 
only faint staining of hepatic cells and little or no 
evidence of the dye in the von Kupfer cells, except 
for those immediately adjacent to the interlobular 
veins. This distribution of the dye, together with 
the failure of the more centrally located von 
Kupfer cells to participate at later times, suggests 
that the occlusion of the sinusoids by the Thoro- 
trast swollen cells may alter the intra-hepatic 
circulation. This circulatory abnormality may in 
part account for Thorotrast blockade. (Supported 
by a grant from the Natl. Heart Inst., PHS.) 


252. Fluid, sucrose and electrolyte distribu- 
tion after intraperitoneal injections of 
sucrose solution in the rat. P. F. IAMPIETRO 
(introduced by A. HENSCHEL). Dept. of Physiology, 
The Univ. of Rochester, Rochester, N. Y. and 
The Quartermaster Research and Develop Ctr., 
Natick, Mass. 

Sucrose has been used as a diuretic, for clearance 
studies, and to estimate the extracellular space 
(ECF); however, the effects of sucrose on elec- 
trolyte and water distributions have not been 
adequately described. These distributions were 
studied during 6 hr. following intraperitoneal 
injections of 1% BW (ml/100 gm) of 1.5 m sucrose 
solution in rats. Sodium, chloride and sucrose 
were measured in plasma, urine and peritoneal 
fluid. ECF was calculated from chloride redis- 
tributions. The results show that sodium and 
chloride diffused rapidly into the peritoneal 
cavity, and equilibrium was established between 
plasma and peritoneal fluid by 3 hr. after the in- 
jection. Sucrose concentration never reached 
equilibrium between the 2 fluids but remained 
slightly higher in peritoneal fluid. Sucrose concen- 
tration in peritoneal fluid decreased from an initial 
value of 1500 mM/I. to 67 m/l. within 1 hr. This 
was due both to escape of sucrose from and to 
influx of water into the peritoneal cavity. After 3 
hr. the volume of fluid in the peritoneal cavity 
began to decrease. ECF expanded during the first 
4 hr. and then decreased to less than control values 
at 1 hr. In urine, at the end of 1 hr., sodium and 
chloride concentrations decreased respectively io 
46 and 12 mEq/l, while sucrose concentration 
increased to 430 mm/1. Evidently, electrolytes aid 
fluid exchange between the peritoneal cavity 
and blood very rapidly, and the kidneys co:n- 
pensate for the sucrose load by reabsorbing el¢c- 
trolytes and excreting a maximal amount of 
sucrose per unit volume of urine. 
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253. Aminoguanidine and gastric secretory which the unknown concentration will fall. These 


response to histamine in dog and rat. A. C. 
(vy. Dept. of Clinical Science, Univ. of Illinois 
College of Medicine, Chicago. 

\minoguanidine is a diamine oxidase inhibitor 
in vitro, and is said to be active in vivo in the rat. 
Aminoguanidine (10 mg/kg body weight) given 
subcutaneously at the same time as 1 mg of his- 
tamine phosphate (approximately 0.1/kg body 
weight) failed to enhance or to prolong the gastric 
secretory response of the Heidenhain pouch dog 
to histamine. Rats prepared a) by the usual semi- 
acute method and b) by a chronic gastric fistula 
method were used. The semiacute method con- 
sisted of Nembutal-ether anesthesia for the pyloric 
and esophageal ligation after which histamine 
alone or combined with aminoguanidine was given. 
The chronic gastric fistula method consisted in 
introducing under anesthesia a small gastric 
cannula. Then, 2 weeks later gastric secretory tests 
were conducted as on a gastric fistula dog. This 
method is eminently satisfactory and much to be 
preferred over the semiacute method. Histamine 
(1 mg/220-250 gm rat) did not increase the volume 
output of secretion, but irregularly increased the 
acidity of the secretion. Aminoguanidine (0.1 
mg/100 gm body weight) given with the histamine 
did not significantly augment the volume vee 
or acidity of the secretion. 


254. Quantitation of amino acid paper 
chromatograms. Francis A. Jacobs (intro- 
duced by H. E. Eprerstrom). Dept. of Bio- 
chemistry and Guy and Bertha Ireland Lab. for 
Cancer Research, Univ. of North Dakota Med. 
School, Grand Forks. 

The separation and identification of amino acids 
which are being studied have been accomplished 
by means of paper chromatography. It was de- 
sirable to determine quantitatively the amino 
acids which were located with ninhydrin, and 
identified by R-f values and/or control amino acid 
spots, without eluting the dye-stuff or comparable 
areas from paired chromatograms for spectro- 
metric or colorimetric determinations. One can 
relate the maximum density of developed color 
of 2 given spot to the concentration of the original 
material chromatographed. However, the concen- 
tration range in which this relationship holds is a 
short one and has not been found to follow true 
to the Lambert-Beer Law. With appropriate con- 
trols of known concentration the relationship is 
a workable one. This range of workability can be 
extended by plotting a density curve for the whole 
Spot, relating maximum density and area to the 
amount of material applied in the original spot. 
In all cases it is best to run known controls which 
are close to the concentration of the substance 
being determined, preferably covering a range in 





investigations are being extended to cover wider 
concentration ranges and effects of time and 
transparentizers on the stability of the density- 
concentration relationships. 


255. Effect of cortisone on healing of experi- 
mental gastric ulcer. HENry D. JANowITz, 
VERNON A. WEINSTEIN* AND FRANKLIN 
HouuaNnDER. Gastroenterology Research Lab., 
Mount Sinai Hosp., New York City. 

To study the role of the gastric mucus barrier 
in the healing of canine experimental ulcer, cir- 
cular defects of varying size were produced (one 
at a time) through the muscularis mucosae in 
fundic explants on the abdominal wall. A device 
was employed, which protected the mucosa yet 
allowed daily measurements of. rate of healing of 
the defects. The following average healing times 
(and ranges) were observed: 


Diam. Healing Time, 
mm Dogs Exp. days 
5 3 13 8(7-9) 
10 3 17 10(6-15) 
15 5 11 13 (7-21) 
20 7 11 16(10-32) 
25 3 5 17 (21-31) 


Since cortisone enhances peptic ulceration in 
man, one of our variables was the effect of daily 
injection of this steroid on healing rate. Results 
in 5-mm wounds indicate that 2.5, 5 and 10 mg/kg 
of cortisone had no effect. In 10-mm wounds, :2.5 
and 10 mg/kg prolonged healing time. Larger 
defects are bding studied. Current interest in the 
effect of cortisone on clinical peptic ulcer is 
focused on the acid-pepsin factor. Present results 
indicate that enhancement of ulceration may 
result from delayed healing, in addition to pre- 
sumed augmentation of secretory activity. (Aided 
by PHS Grant C-3115.) 


256. Prepotentials in frog sartorius. Howarp 
JENERICK (introduced by F. O. Scumirr). Dept. 
of Biology, Massachusetts Inst. of Technology, 
Cambridge, Mass. 

Two impaling microelectrodes and a common 
external electrode are arranged to 1) pass moni- 
tered currents across the membrane and 2) record 
potentials in single fibers of the isolated sartorius. 
Earlier work indicated that rheobase in this 
muscle is linearly proportional to resting po- 
tentials above about 55 mv, conduction being 
blocked below this value. Since prepotentials turn 
into action potentials at excitation, a systematic 
study has been made of the relation between 
prepotential heights at excitation and resting 
potentials to determine whether prepotentials 
behave like rheobases. (Excitation is assumed 
when the prepotential sharply inflects into the 
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rising phase of the action potential.) If small 
prepotentials are recorded along with polarizing 
currents, membrane resistance can be calculated 
as a check on the procedure. More than 150 single 
fibers have been tested and resistances agree with 
previously published data. When K* concentra- 
tion is altered, the height of the prepotential at 
excitation varies, probably linearly, with the 
resting potential above 40-50 mv. Over the range 
60-110 mv, excitation of muscle membrane, not 
at the end plate, occurs when the resting potential 
is depolarized to about 45 mv, agreeing with Fatt 
and Katz’ determination of the critical potential 
with a resting potential range of 78-91 (J. Physiol. 
115: 320, 1951). As long duration stimuli (> 100 
msec.), by appropriate adjustment of their 
strengths, cause excitation with various delays 
after ‘make,’ the following are seen for late spikes. 
1) Spike heights are decreased and; 2) the pre- 
potential height accompanying excitation is 
raised. Point 1 is consistent with sodium 
‘inactivation’ and point 2 perhaps is an electrical 
demonstration of accommodation. 


257. Effects of experimental atherosclerosis 
in dogs on carotid arterial pressure and 
flow pulses and on the circulatory responses 
to l-epinephrine and l-nor-epinephrine. 
Kennet E. Jocuim AND Bryon T. EBERLE.* 
Dept. of Physiology, Univ. of Kansas, Lawrence. 
Experiments were performed on dogs made 

atherosclerotic by adminisrration of cholesterol 

and thiouracil for periods ranging from 3 to 13 

months. Under pentobarbital anesthesia, simul- 

taneous records of carotid arterial pressure and 
flow pulses were obtained with an electrical capaci- 
tance manometer and an_ electromagnetic 
flowmeter. Mean pressure and flow were calculated 
by integration, and the mean pressure/mean flow 
ratio was taken as an index of carotid vascular 
bed resistance. Control pressures, flows and re- 
sistances were within the same range in the 
atherosclerotic animals as those in normal dogs. 

Pressure and flow pulse contours, however, were 

different from normal. The pressure pulses were 

characterized by a more slowly rising ascending 
limb which frequently exhibited a double peak. 

The flow pulses differed from normal in that the 

systolic wave was either more asymmetrical or 

consisted of two definite positive components, 
while the diastolic wave was either small or absent. 

Intravenous administration of /-epinephrine and 

l-nor-epinephrine, in doses ranging from 1 to 10 

gamma/kg produced the same effects in the 

atherosclerotic animals as in normal dogs. (Aided 
by a grant from the Life Insurance Med. Research 

Fund.) 
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258. Tissue acid-base balance during CO, re- 
tention. B. B. Jounson anp K. E. ScHarrer 
(introduced by R. A. Puruurps). U. S. Naval 
Medical Research Lab., New London, Conn. 

A study was made of plasma, whole blood, liver 
and muscle electrolytes during CO2 retention and 
recovery. During exposure of guinea pigs to 15% 
carbon dioxide, 3 phases of electrolyte changes 
are observed. An initial 24 hr. period of hemocon- 
centration and uncompensated respiratory acido- 
sis is followed by a transient hemodilution during 
the next 2 days. As indicated by rising blood pu, 
the acidosis becomes compensated after 24 hr. of 
exposure. Hematocrit values return to normal 
during the 4th to 7th days of exposure. Both 
plasma and whole blood water content reflect this 
pattern. These changes are accompanied by a 
initial sharp rise in CO: tension in whole blood, 
with a continued more gradual rise throughout 
exposure. Tissue water remains relatively constant 
during these shifts in concentration of extra- 
cellular fluid. 

During the period of acute uncompensated 
acidosis there is a pronounced fall in blood po- 
tassium concentration, while sodium in whole 
blood and plasma rises slightly. Simultaneously 
sodium concentration of liver and striated muscle 
increases but returns to normal during the period 
of compensated acidosis. Blood chloride shows 
little change during the acute phase, but decreases 
during the period of compensated acidosis. Tissue 
phosphorus increases sharply during the first 24 
hr. under CO, and remains high during the phase 
of compensation, while blood and plasma phos- 
phorus decreases. During recovery periods of up 
to 12 days after exposure, certain of the tissue 
electrolytes return toward normal only gradually, 
liver and muscle phosphorus remaining below con- 
trol values. The significance of shifts in blood, 
plasma and tissue water and electrolytes during 
the phases of CO. exposure and recovery will be 
discussed. 


259. Inhibition of bioluminescence by DPF, 
sarin, and eserine. FRANK H. JOHNSON AND 
EizABETH PLovuGu.* Dept. of Biology, Prince- 
ton Univ., Princeton, N. J.; Clinical Research 
Div., Army Chemical Ctr., Md.; and Marine 
Biological Lab., Woods Hole, Mass. 

The intensity of bacterial luminescence in in- 
tact cells and in cell-free extracts is decreased by 
di-isopropylfluorophosphate (DFP), by Sarin, 
and by eserine, the amount of decrease depending 
upon drug concentration, temperature, and ‘he 
normal temperature-activity curve of the species 
(Achromobacter fischeri, A. harveyi, and Photobac- 
terium phosphoreum). With cells, at temperatures 
at or below the normal optimum, initial inhibitions 
of 90% or more are reversible on dilution. The 
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DFP inhibition changes with duration of action, 
becoming less at low concentrations and greater 
at high concentrations; some low concentrations 
‘stimulate’ luminescence in both cells and ex- 
tracts. The progressive increase in inhibition at 
higher concentrations of DFP, Sarin, or eserine is 
accelerated at the higher temperatures. Sarin has 
little effect on the luminescence intensity of ex- 
tracts at low temperatures, in concentrations that 
rapidly destroy the system at the optimum tem- 
perature or above. Fluoride and isopropyl] alcohol, 
respectively, are inhibitory only in relatively high 
concentrations. Luminescence of the Ctenophore 
Mnemiopsis, or its ‘sqeezates’ (whole animals 
squeezed through cheese cloth), is inhibited by 
eserine. Low concentrations of decaldehyde cause 
a many-fold, sustained increase in luminescence 
of squeezates, as in bacterial extracts, but the 
same concentrations strongly inhibit the lumines- 
cence of the intact Mnemiopsis and bacterial cells. 
(This study was aided by a contract between the 
Office of Naval Research and Princeton Univ.) 


260. Eosinophil staining solutions. James C. 
JoHNSON* AND TRUE W. Rosrnson. Dept. of 
Physiology, Univ. of Alabama Medical Center, 
Birmingham. 

In association with an experiment utilizing 
numerous eosinophil determinations on’ white 
Swiss mouse blood, the staining ability of 0.1% 
phloxin in propylene glycol kept under different 
conditions was investigated. This eosinophil- 
staining fluid was prepared by dissolving 0.225 gm 
of phloxin in 225 ml of propylene glycol. After 
complete mixing, the phloxin solution was divided 
into three 75-ml portions. Each of two 75-ml por- 
tions was placed in a 125-ml rubber-stoppered 
Erlenmeyer flask, whereas the third 75-ml portion 
was diluted with an equal amount of distilled 
water, divided into two equal 75-ml volumes, and 
each placed in a 125-ml rubber-stoppered Erlen- 
meyer flask. One flask of concentrated fluid and 
one of diluted fluid was kept at 21°C, and the 
other concentrated and diluted flask of fluid was 
kept at 1°C. Eosinophil determinations on 4 mice 
were performed with these fluids each day for 30 
days, then weekly for 5 months. These blood dilu- 
tions were made in standard WBC pipettes by 
filling to the 0.5 mark with the mouse blood sample 
and then filling to the 11 mark with the previously 
diluted phloxin solution or with the concentrated 
phioxin diluted 1:1 with distilled water immedi- 
ately before use. Counts were performed with 
Fuchs-Rosenthal counting chambers of 0.2-mm 
depth. After using these fluids for 6 months there 
has been no change in the staining ability of these 
four fluids, all four staining equally well through- 
out this period, which would seem to indicate that 
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the phloxin solution does not have to be kept cold 
or diluted just before use. 


261. Carbon dioxide and the sympatho-ad- 
renal system in O, at high pressure (OHP). 
Pau. C. JoHNson* AND JOHN W. BEAN. Univ. of 
Michigan, Ann Arbor. 

Although it is well known that a small increase 
of COz augments most toxic reactions to OHP, 
information concerning its influence on lung 
damage in OHP is deficient. Experiments on 
adult albino rats anesthetized with na-penta- 
barbital, 25 exposed to OHP (80% ) and 25 to OHP 
plus CO: (40 mm Hg partial pressure) showed that 
CO, enhances the lung damage induced by OHP; 
20 OHP + CO: animals showed gross lung damage 
whereas only 7 of the OHP animals were so af- 
fected. Our earlier work (Am. J. Physiol. 179: 
1954) indicated the sympathetic-adrenal system 
contributes importantly to lung damage in OHP 
and to ascertain whether the CO. enhancement of 
OHP lung damage might not also be due to sympa- 
thetic involvement, 18 test rats injected with a 
sympatholytic agent, SKF501 (10 mg/kg), and 18 
with a saline blank were exposed in pairs to OHP 
(80 # ) plus COz (80 mm Hg p.p.). Ten rats injected 
with SKF501 were used as air controls. All 18 
saline-injected O2 controls showed gross lung 
damage and 16 succumbed, whereas only 3 SKF 
injected O2 exposed animals showed comparable 
lung damage although 13 succumbed. Several 
SKF501 animals in OHP showed small patches of 
hemorrhage but lung weight was unchanged, in 
contrast to a 250% lung weight increase in saline 
controls. The data indicate that CO. augments 
pulmonary damage by OHP; that sympathetic 
blockage protects against this augmentation as 
well as against the damage by OHP itself; and that 
this augmentation by COs, like that of the pul- 
monary effect of OHP itself is in large measure, 
mediated through the sympathetic-adrenal sys- 
tem and possibly the hypothalamus. (Supported 
in part by PHS Grant #* H-1646.) 


262. Effects of ionizing radiations on surface 
tension and reactivity of cell metabolites. 
Hersert Jonas (introduced by GRovER C. 
Pitts). Cancer Research Lab., Univ. of Virginia 
Med. School, Charlottesville. 

Some aspects of the effects of x-ray radiation on 
the reactivity of cell surface metabolites and their 
surface energetics have been investigated for the 
purpose of studying the relation of ionizing radia- 
tions to cell membrane formation. Standardization 
of chemical yields was performed by relating the 
oxidation of ferrous ion by x-rays of selected 
doses and energies to the chemical reactivity of 
some cell surface metabolites and enzyme com- 
plexes. Changes of the surface tension and molec- 
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ular area of these constituents in bulk and as 
surface films have been interpreted in regard to 
the reactivity and physical strains of cell surfaces. 


263. Isolation of polar steroids from placenta 
and pregnancy plasma. JoHN Evan JONEs, 
Davin L. BERLINER AND Hitton A. Sat- 
HANICK (introduced by FrepEerick L. Hisaw). 
Dept. of Obstetrics and Gynecology, Univ. of Utah 
College of Medicine, Salt Lake City. 
Progesterone is an established hormone of the 

placenta but there is evidence for the presence of 

more polar steroids. Placental fluids of ground 
term placentas were separated from the pulp by 
centrifugation. After extraction with ethyl ace- 
tate, and subsequent washing with 0.2 n sodium 
carbonate, the dried extract was partitioned 
between cyclohexane and 80% ethanol. The 
ethanol fraction was chromatographed on acti- 
vated silica gel and then further purified by parti- 
tion chromatography on filter paper according to 
procedures of Bush and Zaffaroni. In addition to 
progesterone, the presence of at least 7 other 
steroids with absorption maxima in the region of 

2400 A was ascertained. A similar pattern was 

obtained when a placenta freshly obtained by 

Caesarian section was extracted with acetone, 

purified in the cyclohexane-methanol system and 

then chromatographed on the Zaffaroni system. 

A third study on pooled pregnancy plasma yielded 

comparable data. At least one of the steroids had 

high progestational activity by Hooker-Forbes 
microbioassay. Adrenal-type steroids were promi- 
nently present in all 3 sources, 11-dehydro-corti- 
costerone being found in highest concentration 
in the placental extracts. The identification of 
these steroids and their biological activities will 
be discussed. The significance of the stagnant 
blood in the placental sinuses is emphasized in the 
light of steroids isolated from pooled pregnancy 

plasma. (Supported by research grant, G-3843(c) 

from the Natl. Insts. of Health, PHS.) 


264. Effect of epinephrine administration 
upon blood lipids. ALEx KAPLAN anpD Mary 
Gant.* Dept. of Biochemistry, Med. Research 
Inst., Michael Reese Hosp., Chicago, IIl. 

The demonstration by Wool and Goldstein 
(Am. J. Physiol. 175: 303, 1953; 178: 427, 1954) 
that epinephrine is an important agent in the 
mobilization of fat to the liver prompted us to re- 
examine the effect of this hormone upon blood lipid 
levels. We found that the subcutaneous injection 
of a single dose of slow-acting epinephrine (1 
mg/kg in oil) into normal dogs produced a hyper- 
lipemia within 24 hr. The serum phospholipid 
concentration rose by 30-40%, the total cholesterol 
by 25-65% and the esterified fatty acids by 
20-75%. The lipids returned to preinjection levels 
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within 48 hr. An elevated serum lipid concentra- 
tion was maintained for 8 days in 2 dogs by the 
daily injection of 1 mg/kg of epinephrine in oil for 
7 consecutive days. The injection of 0.1 mg/kg of 
epinephrine hydrochloride in aqueous solution 
(1:1000) had no perceptible effect in 5 hr. upon 
the serum lipid levels of dogs. When the hormone 
injection was repeated at the 5-hr interval, a rise 
of approximately 30% in phospholipid concentra- 
tion was observed 18 hr. later. This provides 
further evidence that epinephrine has an im- 
portant role in lipid metabolism. 


265. Evaluation of chemicals used in diseases 
caused by Pseudomonas hydrophila. 
Harotp M. Kapian AND LLEWELLYN Licur.* 
Dept. of Physiology, Southern Illinois Univ., 
Carbondale. 

The actual effectiveness of many commonly used 
compounds against P. hydrophila is still uncertain. 
Their comparative antibacterial efficiency was 
determined by a filter paper disc method (VINCENT 
AND VINCENT, Proc. Soc. Exper. Biol. & Med. 55: 
162, 1944) and by a modified ‘survival time’ pro- 
cedure. The latter was a more valid and reliable 
criterion of bacterial inhibition when the test 
compound was unstable, or when unlike com- 
pounds rather than the effective concentration of 
each compound were evaluated. Toxicity studies 
were done by placing frogs in dilutions of each 
test chemical, and determining the highest con- 
centrations of each allowing healthy survival, for 
at least 1 wk. Because of toxicity to frogs, 
Novosan, chloride of lime and phenol were found 
to be useful in concentrations above 0.5, 2.0 or 
0.5%, respectively, only for sterilization of empty 
tanks. Copper sulfate, formalin, tricresol, mer- 
curic chloride and potassium permanganate were 
effective in concentrations not under 0.1, 0.01, 
0.01, 0.002 or 0.001%, respectively, to sterilize 
empty tanks, nor over 1.2, 0.06, 0.4, 0.008 or 0.1%, 
respectively, with frogs immersed for about 1 hr. 
Sodium chloride had no antibacterial effect. 


266. Interfacial model of intracellular cat- 
alase. J. GorpiIn Kaptan, M. J. FRASER AND 
C. E. HarricHaran (introduced by C. B. 
WeLpD). Dept. of Physiology, Dalhousie Univ., 
Halifax, N.S. 

Proof of the interfacial hypothesis of enzyme 
alteration awaits creation of a model system be- 
having similarly to the intracellular enzyme. 
Our first attempt, Nujol/ and olive-oil/water 
emulsions, stabilized by synthetic detergents at 
which protein could be adsorbed and desorbed «e- 
pending on charge (ScHULMAN, FRaAzER), was 
abandoned, since desorbed protein was struc- 
turally modified, not by adsorption, but by inter- 
action with stabilizer. Olive-oil/water emulsions, 
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stubilized with cephalin (negative interface), suc- 
cessfully adsorbed catalase on the acid side of its 
iep; the enzyme was partially desorbed, either by 
changing pH to the alkaline side, or by treating 
with surface-active altering agents (octanol). The 
activity and characteristics of the crystalline 
enzyme before, during and after adsorption were 
determined. Activity of catalase decreased on ad- 
sorption 15- to 20-fold, while its energy and 
entropy of activation (substrate decomposition) 
increased 12 Cal. and 30 e.u., respectively, over 
those of crystalline and desorbed enzymes; charac- 
teristics of the latter 2 were identical. In all these 
respects, a successful model of intracellular 
citalase has been created. Finally, pH-induced 
desorption was imitated by allowing cephalin 
monolayers at constant pressure to be penetrated 
by catalase at acid pH; changing pH to the alkaline 
side of its iep caused expulsion of most catalase 
from the monolayer. There is evidence that intra- 
cellular catalase is associated with RNA; RNA 
interacts with crystalline catalase on the acid side 
of its iep, and protects it from UV-inactivation, as 
it does within the cell. 


267. Effect of mineral oil on cholesterol ab- 
sorption. Esko KARVINEN AND TSUNG-MIN LIN 
(introduced by L. A. CRANDALL, JR.). Dept. of 
Clin. Science, Univ. of Illinois College of Medi- 
cine, Chicago. 

Four groups of Holtzman-Rolfsmeyer rats each 
group consisting of 10 animals were used for 
balance studies. The rats were kept in individual 
cages and each was given a cholesterol-free basal 
diet which contained 750 mg of fat (corn oil) per 
rat per day. The daily diet per rat was as follows: 
group I: basal diet (11.75 gm) + cholesterol (40 
mg) + light mineral oil USP (721 mg). Group IT: 
basal diet (11.75 gm) + cholesterol (40 mg). 
Group III: basal diet (11.75 gm) + mineral oil 
(721 mg). Group IV: basal diet (11.75 gm). Total 
feces were collected. Cholesterol was determined 
colorimetrically according to Kingsley and 
Schaeffert in the unsaponifiable material of fecal 
lipids. Fecal cholesterol per rat per day in group I 
was 48.8 mg; in group IT, 37.5 mg; in group III, 
25.2 mg; and in group IV, 18.1 mg. The difference 
between groups I and IJ as well as between groups 
IIT and IV was significant at a 5% level. These 
results show that the excretion of endogenous 
cholesterol (group III vs. IV) is increased by 
mineral oil feeding and that the excretion of total 
cholesterol (dietary + endogenous) is also in- 
creased by mineral oil feeding (group I vs. IT). The 
apparent cholesterol absorption was decreased by 
mineral oil from 20.5 mg in group II to 16.4 mg/ 
rat/day in group IV. Most of the increased ex- 
¢retion was probably due to the solubility of 
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cholesterol in the mineral oil which was found to 
be 1.1% when shaken in vitro at 37°C for 3 days. 


268. Rapid colorimetric method for assaying 
anticholinesterase activity. Seymour Katsu 
(introduced by Gorpon A. A.tuxEs). Kerckhoff 
Labs. of Biology, California Inst. of Technology, 
Pasadena. 

Curves for acetylcholine (ACh) are obtained by 
pipetting 0.4-4.0 wEq of .0004 m ACh (in .001 nN Na 
acetate, pH 7), bringing the volume to 1.1 ml with 
acetate solution, incubating at 37°C, adding 2 ml 
of hydroxylamine solution (= vol’s. of 2 m hy- 
droxylamine and 3.5 n NaOH), bringing the px to 
1.2 + .2 with .85 ml of dilute HCl (conc., diluted 
with 2 parts HO), adding 1.0 ml of 0.37 ferric 
chloride in 0.1 n HCl, and measuring the color at 
540 my. Hydroxylamine converts ACh stoichio- 
metrically to hydroxamic acid (HEestTrRIN, 1949). 
Curves for ACh hydrolysis by acetylcholinesterase 
(AChase) are obtained by pipetting ACh and Na 
acetate as above, bringing the volume to 1.1 ml 
with 0.1 ml of the enzyme (in distilled H.O), in- 
cubating and reacting with the reagents as above. 
Suitable blanks are included. Assay of AChase 
inhibition is made after determining the color 
values of the suspected inhibitors, (anti AChases). 
Then varying amounts of the compounds are 
introduced (in .001 n Na acetate) into tubes con- 
taining 2 wEq ACh, the volume brought to 1 ml 
with acetate, 0.1 ml of enzyme is added and the 
tubes treated as above. The optical densities are 
corrected for the color values of the compound. 
Inhibition is expressed as % preservation of ACh 
or in terms of units of active enzyme, determined 
empirically. Inhibition was obtained with Neo- 
stigmine, Papaverine, Carcholin, strychnine, and 
Mecholyl, at pH 7 but not with Atropine, 
Picrotoxin, Metrazol and other compounds. 
(Aided by funds from International Minerals and 
Chem. Corp.) 


269. Protein-bound iodine in opossum and 
other animal sera. SEYMoUR KatTsH AND Em- 
MANUEL WINDSOR (introduced by Jacos Stutz- 
MAN). Kerckhoff Lab. of Biology, Calif. Inst. of 
Tech. Pasadena and Riker Lab., Los Angeles. 
During one summer blood was obtained by 

cardiac puncture from monkeys, rabbits, rats, 

hamsters, guinea pigs, opossums and chickens. 

Jugular blood was withdrawn from stallions and a 

ewe. The sera were analyzed for protein-bound 

iodine (PBI) by a modification of the Barker (1951) 

method. The values in ug. % were: horse, 3.6 + 

0.4; monkey, 6.0 + 0.7; sheep, 3.7 + 0.3; rabbit, 

3.3 + 0.5; rat, 4.5 + 0.4 guinea pig, 2.5 + 0.5; 

hamster, 3.5 + 0.4; opossum, 0.4 + 0.2; chicken, 

2.6 + 0.3. The low value in the opossum may be of 

some fundamental significance since this animal 
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fails to fit the body size-temperature relationship 
curve established for the animal series from the 
shrew to the elephant (HARTMAN, 1952), its tem- 
perature being 95-97°F. A comprehensive exami- 
nation of thyroid-hypophyseal physiology to- 
gether with metabolic and enzymatic studies of 
the tissues of the opossum appears to be indicated. 


270. Consequences of miliary pulmonary 
embolization in dogs. L. N. Katz, R. Pick, G. 
LARRAIN,* I. LEvinson* AND H. Go.p.* Cardio- 
vascular Dept., Med. Research Inst., Michael 
Reese Hosp., Chicago, Ill. 

A series of unanaesthetized dogs was injected 
with 1% aqueous solution of starch granules via a 
catheter placed in the main branch of the left 
pulmonary artery supplying the lower lobe of the 
lung. Microscopic examination revealed the starch 
to be located predominant] y—in some experiments 
exclusively—in the injected lobe. The overwhelm- 
ingly one-sided embolization led to general 
bilateral pulmonary edema. Administration of the 
ganglionic blocking agent Dibenamine sharply re- 
duced edema formation on the injected side and 
prevented it in the contralateral lung. Benodaine 
an adrenolytic agent acted similarly qualitatively 
but to a lesser extent. Atropine a parasym- 
patholytic agent was without effect. Simultaneous 
measurement of pulmonary arterial, pulmonary 
venous and left atrial pressures in anaesthetized 
dogs revealed a marked increase in pulmonary 
arterial pressure following miliary embolization. 
Pulmonary venous pressure rose concomitantly, 
while left atrial pressures remained at the low 
control levels throughout the experimental period. 
These results suggest that part of the increase in 
pulmonary resistance produced by the miliary 
emboli is vasomotor and involves a reflexogenic 
action via the sympathetic nerves. 


271. Age and nitrogen content of rabbit brain 
parts. BARBARA KELLEY (introduced by WIL- 
LIAMINA A. Himwicn). Thudichum Psychiatric 
Research Lab., Galesburg State Research Hosp., 
Galesburg, Ill. 

The nitrogen content of whole rabbit brain and 

7 areas thereof has been determined using 230 

rabbits ranging in age from 1-70 days. The per- 

centage nitrogen content of 3 cerebellar areas 

(vermis, lateral lobes, paraflocculi) reached a 

peak at approximately 18 days of age whereas 

other areas studied (caudate, cortex, colliculi, 
medulla) did not reach their peak until approxi- 
mately the 25th day of age. When whole brain was 
studied it was found that it also reached its peak 
nitrogen content at about 25 days. The percentage 
nitrogen content was found to follow a very similar 
pattern in the vermis, lateral lobes and para- 
flocculi,. The medulla, caudate and cortex also 
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resembled each other very closely. In all 6 of these 
areas after a period of rapid increase in percentage 
nitrogen a plateau was reached which persisted on 
to the 70th day. These results seem to fit the 
general pattern which has been found previously 
for water and cholinesterase content of rabbit 
brain. 


272. Effect of concentrated salt solutions on 
the 8-lipoproteins of human plasma. ALAN 
Ke.tz anp JAMES E. Love.ock (introduced by 
CHARLES LyMAN). Dept. of Biophysical Chem- 
istry, Harvard Univ., Boston, Mass. 

It is well established that damage to living cells 
occurs when subjected to freezing and thawing. 
The lipid-bearing components of the cell appear to 
be those most susceptible to such treatment. 
(LovEtock, J. E., Nature 173: 659, 1954). Protec- 
tion to the cell is afforded by suspension in media 
containing glycerol. Lipoproteins isolated from 
human plasma are also known to be damaged by 
freezing and thawing. (OncLEy, J. L., F. R. N. 
Gurp AnD M. MeEuin, J. Am. Chem. Soc. 72: 458, 
1950). The possibility that glycerol might afford 
some protection to lipoproteins as well occurred. 
A system was devised for the separation of the 
B-lipoproteins from human plasma by ultracen- 
trifugation in glycerol containing media. The free 
lipids of the plasma were removed by centrifuga- 
tion of fresh plasma at 100,000 g for 1 hr. The 
plasma was then adjusted to a density of 1.05 by 
the addition of glycerol and the 6-lipoprotein sepa- 
rated after spinning at 100,000 g for 15 hr. The 
B-lipoprotein was then concentrated by cen- 
trifuging at 100,000 g for 15 hr. in a medium of 
density 1.02. The composition of the lipoproteins 
isolated in this manner appear to be somewhat 
different from that isolated by flotation in concen- 
trated salt solutions. The effect of concentrated 
solutions of salt on the -lipoproteins of human 
plasma isolated by both of the above methods is 
described. The lipoprotein distribution studied in 
density gradient columns composed of salt solu- 
tions and of glycerol solutions is described. 


273. Effect on temporal lobe syndrome of 


lesions elsewhere in cerebral cortex of 

monkeys. Marcaret A. KENNARD. Depts. of 

Neurological Research and of Physiology, Faculty 

of Medicine, Univ. of British Columbia, Van- 

couver, Canada. 

The well known syndrome of hypomotility, 
absence of aggression and alteration in awareness 
of environment has been produced in monkeys by 
bilateral temporal pole ablations and the effects on 
this syndrome of cortical lesions elsewhere has 
been studied. Although the basic ‘temporal lobe 
syndrome’ persists in association with lesions else- 
where, made either before or after the temporal 
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ablations, the pattern of behavior is consistently 
altered by ablations of frontal poles, orbital 
frontal surface or cingulate gyrus. The resultant 
syndromes are characteristic of the specific combi- 
nation of lesions. The final behavioral pattern de- 
pends on total ablation, and does not vary as the 
result of sequence of operations or of time intervals 
between these. All lesions were bilateral. Ablation 
of frontal and temporal poles results in a quiet, 
relatively unexcitable animal in whom ‘curiosity’ 


persists. A perseverative quality is added to the: 


temporal syndrome. There is increased restless, 
purposeless movement. When ablation of the 
frontal orbital surfaces is made in conjunction 
with temporal ablations, the restlessness is in- 
creased, hypomotility disappears from the tem- 
poral syndrome, although inattention and apathy 
remain. Finally, when ablation of the cingulate 
gyri is added, at a 2nd operation, to the chronic 
temporal syndrome there is a recurrence of the 
severe postoperative pattern which follows tem- 
poral ablation. All the above behavioral syn- 
dromes persist indefinitely, or for at least the 12 
month postoperative period of the present experi- 
ment. 


274. Estimation of regional circulation in the 
brain by uptake of an inert gas. Seymour §. 
Kety, Wriu1am M. Lanpavu,* WALTER H. Frey- 
GANG, JR.,* Lewis P. Row.Lanp* Anp Louis 
Soxo.orr.* Natl. Insts. of Mental Health and 
Neurological Diseases and Blindness, Bethesda, 
Md. 

An expression has been derived (Pharmacol. Rev. 
3: 21, 1951) relating the tissue concentration (C;) 
of a freely diffusible inert substance to the history 
of its concentration in arterial blood (C,), to its 
diffusion, its tissue:blood solubility (A), and the 
capillary blood flow per unit weight of tissue 
(F/W). Where diffusion can be shown to be non- 
limiting and shunts absent this relationship be- 
comes, for any definite time (7): C,(T) = 


Ake? | Ce" dt, where k = 1 A total of more 
Jo AW 

than 50 experiments have now been performed in 

cats in an effort to apply this theory to measure- 

ment of tissue circulation in the brain. The tech- 

nique as it is now employed consists of the con- 


tinuous intravenous administration (0.5-1.0 
uc/min.) of a radioactive and relatively inert gas 
(CF;I'*!) dissolved in saline, while the arterial 
concentration is continuously monitored. After 
precisely 1 min. of injection the animal is abruptly 
killed and the head frozen in liquid air. At a tem- 
perature of —70°C sections are prepared and auto- 
radiograms are made. Carefully calibrated den- 
sitometric analysis yields values for concentration 
of the gas in the various tissues. Another series of 
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animals in which the process has been permitted 
to proceed to saturation yields values for the gas 
solubility in these tissues. From these data and 
the equation, reasonable and reproducible values 
for blood flow in approximately 30 individual 
regions of the brain have been obtained. 


275. Metabolism of carbon-1l4 labeled pyru- 
vate in new-born rats. RutH KIMMELSTIEL 
AND CLAUDE VILLEE (introduced by A. Barrp 
Hastines). Dept. of Biological Chemistry, Har- 
vard Med. School, Boston, Mass. 

To evaluate the relationship of the pathways of 
carbohydrate metabolism to the well known re- 
sistance of neonatal mammals to anoxia, the me- 
tabolism of radioactive pyruvate has been studied 
in new-born rats under varying oxygen tensions. 
Rats delivered by cesarean section and natural 
parturition were injected with carbonyl-labeled 
potassium pyruvate and subjected to atmospheres 
of 100% oxygen or 100% nitrogen. Following incu- 
bation, the animals were killed and the specific 
activities of liver glycogen, liver and carcass 
lipids and expired carbon dioxide were measured. 
Blood glucose and lactate levels were determined. 
Although some rats survived 50 min. of complete 
anoxia, all rats were living after the 30 min. ex- 
perimental period. In oxygen, carbon-14 was in- 
corporated into expired carbon dioxide, indicating 
complete oxidative metabolism of part of the 
injected pyruvate. In nitrogen, } to as much car- 
bon dioxide was produced, largely during the first 
10 min., but this was not radioactive. The liver 
glycogen content at term greatly exceeded adult 
values; by 18 hr. postnatally it was largely de- 
pleted. The initial value was reduced by 20-90% 
by 30 min. of anoxia. The specific activity of liver 
glycogen in both aerobically and anaerobically 
treated rats was negligible. A steep rise of blood 
lactate levels accompanied the depletion of liver 
glycogen in the anoxic animals. Radioactive 
carbon was incorporated into liver and carcass 
lipids in both groups and no significant difference 
in the rate of lipogenesis was demonstrable. 


276. Ethanol metabolism and liver enzymes. 
F. W. Kinarp, J. C. AuLL* anp J. W. Zemp.* 
Dept. of Physiology and Chemistry, Med. College 
of South Carolina, Charleston. 

Following the intravenous administration of 
ethanol, 1 gm/kg, in fasted dogs, the concentra- 
tion of blood ethanol was followed for 6 hr. As- 
suming that the changing levels of blood alcohol 
may serve as an index of the rate of alcohol me- 
tabolism, the quantity of ethanol disappearing 
from the blood in 1 hr. was calculated. Eighteen 
hours later the animal was killed in order that 
liver studies could be made. The data obtained 
were utilized in statistical calculations. Correla- 
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tion coefficients of the quantity of alcohol dis- 
appearing from the blood in 1 hr. and various liver 
determinations were calculated with the following 
results: liver weight, in gm, 0.819; catalase ac- 
tivity equivalents, entire liver, 0.629; oxidizing 
capacity of entire liver, in mg ethanol/hr., 0.886; 
catalase activity equivalents plus oxidizing ca- 
pacity of the liver, 0.563. The results appear to 
indicate that catalase may possibly play some part 
in the oxidation of ethanol in the liver. The signifi- 
cance of these findings is being studied. (Sup- 
ported in part by a grant from the Committee on 
Problems of Alcohol, Natl. Academy of Sciences- 
Natl. Research Council.) 


277. Diet-induced heart failure in mice. 
JosepH T. Kine, Y. Coruna Pun LEE* Aanp 
WiuuraMm T. McE troy, Jr.* Dept. of Physiology, 
Univ. of Minnesota, Minneapolis. 

C3H strain mice (from Bittner stock in 1946) 
develop heart failure beyond 1 yr. of age when fed 
a semipurified diet containing modified Jones- 
Foster salt mix. The disorder is not seen when the 
diet is made with modified Osborne-Mendel salt 
mix, nor does it occur when the mice are fed Fox 
Chow. The usual autopsy findings are enlargement 
of the heart, pleural effusion, sometimes ascites 
and general edema. Microscopic findings: de- 
generation of the myocardium with fibrosis and 
chronic passive congestion. Diet A: basal with 
modified Jones-Foster salt (contains 1% wheat 
germ oil). Diet B: same without the oil; Diet C: 
same as A except with modified Osborne-Mendel 
salt. Diet D: Fox Chow. Diet E: 33% caloric re- 
striction; protein, vitamins and minerals not 
restricted. Mortality expressed in % of mice living 
at 13 months; average life span in days: Diet A, 
61.5%, 494.1 days; diet B, 100%, 398.4 days; diet C, 
none; diet D, none; diet E, 895.6 days. Increased 
wheat germ oil or added alpha tocopherol resulted 
in decreased incidence and delayed onset. Early 
stages were studied on diets A, B, C and D. A 
showed only early microscopic change at 47 wk. 
At 32 wk. B showed much more advanced change, 
i.e. moderate fibrosis, some gross change, some 
ECGs showed lowered voltage in P wave and 
QRS complex. By the 42nd wk all ECGs in this 
group showed change and in some x-ray showed 
heart enlargement. C and D showed no change. 


278. Lymphatic transport of C thyroxine. 
H. M. KuitGaarp ann J. P. Toru, Jr. (intro- 
duced by J. W. Barnarp). Dept. of Physiology, 
Marquette Univ. School of Medicine, Milwaukee, 
Wis. 

Reports in the literature indicate the presence 
of organically bound ‘hormonal iodine’ in lymph. 
The thoracic duct drains the gastrointestinal 
tract: for this reason this source of lymph has 
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been shown to have an unusually high iodine con- 
tent, mostly inorganic. In order to further investi- 
gate the transport mechanism and character of 
thoracic lymph, C' carboxyl-labeled thyroxine 
and chromatographic techniques were employed. 
Normal male Sprague Dawley rats with~can- 
nulated thoracic lymph ducts were placed in 
plastic restraining cages and injected subcutane- 
ously with 780 wg (one um) of the tracer material 
per kg body weight. Radioactivity was found to be 
present in both plasma and lymph within the first 
hour following injection, peaking in about 2-4 
hours, followed by a gradual drop. There is a 
slight delay in the appearance and peak of ac- 
tivity in the lymph when compared with the 
plasma level. The amount of C'* thyroxine in the 
plasma remained about 2-3 times that of the lymph 
throughout the experimental 8-hour period. The 
thyroxine transported in the lymph during this 
period amounted to 2% of the injected dose. 
Cellulose chromatographic columns were used in 
the analysis for thyroxine, triiodothyronine and 
diiodotyrosine. Separations of butanol extracts of 
pooled lymph samples showed the total activity to 
be thyroxine. 


279. Effects of growth hormone in normal and 
hypophysectomized rhesus monkeys. E. 
KNoBIL* AND R. O. GrEEP. Dept. of Physiology, 
Harvard Medical School and Biological Research 
Lab., Harvard School of Dental Medicine, Boston, 
Mass. 

Beef (Armour) and hog (Raben-Westermeyer) 
pituitary growth hormone preparations were ad- 
ministered to normal and hypophysectomized 
Rhesus monkeys by intramuscular and _ intra- 
venous injection. Five mg/kg/day i.m. given for 
several weeks failed to modify the growth curves 
and to influence the blood levels of glucose, in- 
organic phosphorous and amino acid nitrogen. 
Hematocrit ratios were unaffected by this hormone 
regimen in intact and hypophysectomized animals. 
Glucose tolerance and insulin sensitivity were not 
significantly altered by growth hormone adminis- 


_tration. The intravenous infusion of growth 


hormone at a rate of 20 mg/kg to normal anes- 
thetized monkeys did not significantly affect the 
patterns of nitrogen and sodium excretion nor the 
blood levels of glucose, inorganic phosphorous aid 
amino acid nitrogen. Intravenous amino acid 
tolerance also remained unchanged by the «d- 
ministration of this large dose of growth hormo:e. 
From the data available it appears that tne 
monkey, in contrast to the dog and the cat, is 
relatively resistant to the actions of growth hor- 
mone. Whether these differences reside in te 
nature of the growth hormone used or in the ‘e- 
sponse of the organism to a given growth hormc ae 
preparation is now under investigation. 
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28). Method for continuous weight loss de- 
termination in human subjects. ALFRED T. 
XORNFIELD (introduced by F.LorentTe E. 
RANKE). Dept. of Physiology, St. Louis Univ. 
School of Medicine, St. Louis, Mo. 

The need has existed for a method of continuous 
weight-loss determination in humans, particularly 
wider thermal stress. Survey of physical compo- 
nents recently available indicated theoretical 
pessibilities of design of devices for continuous 
weighing to 1:10°; leading to development of the 
electrical scale herein described. Principal struc- 
ture is the transducer, in which subject’s weight 
is balanced by force developed in a helical spring of 
low hysteresis, drift and thermoelastic coefficients. 
Deflection of the spring is metered by differential 
transformer of long displacement range, high out- 
put, great stability. Friction of moving parts is 
minimized with ball bushings. Electrical output of 
this transducer is amplified for indication and re- 
cording by carrier system. Subject sits or lies in 
adjustable chair-couch suspended from the trans- 
ducer. Initial weight is cancelled electrically; then 
weight changes are continuously recorded, re- 
motely. Scale has 100 kg capacity, ultimate sensi- 
tivity well below 0.1 gm, working sensitivity of 1 
gm/min., presently limited to this value by drift. 
Natural frequency is 2.5 eps with 80 kg load. 
Cardiac and respiratory movements are detected, 
but don’t interfere with mean weight loss indica- 
tion. The scale is useful for various observations 
required in thermal stress studies: total sweating 
response; ballistocardiography, in _ indicating 
changes in mean cardiac output and beat-to-beat 
irregularities; and lean body mass determinations. 
(Work done under Contract AF-18(600)-96 with 
Aeromedical Lab., WPAFB, Ohio.) 


281. Preparation of radioactive prolactin. 
Leon KRraintTz AND R. V. TALMAGE (introduced 
by E. L. Smitru). Univ. of Texas, Dental Branch 
and Rice Inst., Houston, Tex. 

Radioactive prolactin was prepared from sur- 
viving beef pituitary slices incubated with S-35 
labeled methionine. Fresh, unselected beef pitui- 
taries were chilled, transported to the laboratory 
and sliced to a thickness of approximately 0.3 mm. 
Up to 20 gm. of tissue were added to an incubation 
mixture containing radioactive methionine. The 
medium was oxygenated Kreb’s-Ringer’s bicar- 
bonate solution, pH 7.4, containing 8 X 107% m 
sodium succinate and 0.25 X 10-* m methionine. 
The specific activity'of the methionine was 14 
uc/mg. The flasks containing the tissue and incu- 
ba‘ion mixture were immersed in a water bath and 
shiken at 2 strokes/sec. A stream of warm oxygen 
was directed at the surface of the medium. At the 
en‘ of 2 hr. the tissue and media was extracted for 
prolactin by the method of Schwenk et al., 1943. 
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The prolactin preparation was radioactive as 
shown by direct counting and autoradiographs of 
filter paper electrophoresis strips. Filter paper 
chromatograms of acid hydrolysates of the pro- 
lactin showed the presence of radioactive methi- 
onine. The biological activity of the preparations 
was between 60-70% of a standard commercial 
preparation (Squibb #71713). Additional experi- 
ments demonstrated that the incorporation of 
radioactivity increased with time and the specific 
activity of the preparations did not decrease 
during further purification. A highly purified 
preparation, shown to be homogenous by ultra- 
centrifugation and electrophoresis, was analyzed 
for amino acid composition. Both column and 
filter paper chromatography revealed the presence 
of alanine, which heretofore has not been reported 
in prolactin. (Aided by a grant from the Atomic 
Energy Commission.) 


282. Crystalline gamma-globulin from human 
serum. C. H. Krartocuvit (introduced by W. B. 
Youmans). Dept. of Physiological Chemistry, 
Univ. of Wisconsin Medical School, Madison. 

A y-globulin component comprising 52% of the 
protein of a hyperglobulinemic human serum was 
separated by conventional ethanol fractionation 
techniques. It could be readily crystallized in 
ethanol over the pH range of 6.5-7.5. Approxi- 
mately 2.5 gm of 3-times crystallized protein may 
be recovered per 100 ml of starting serum. The 
crystalline material shows a single component 
upon electrophoresis in 0.1 ionic strength buffers 
between pH 4.5 and 8.6. It has a mobility of 
—1.84 X 107 cm?/volt/sec. in 0.1 ionic strength, 
pH 8.6 diethylbarbiturate buffer. The protein is a 
euglobulin, isoelectric at 6.35, and possessing a 
solubility minimum at this pp. This macroglobu- 
linemic fraction is extremely heterogeneous in the 
ultracentrifuge, showing four components having 
sedimentation constants near 6, 16.8, 19.3, and 24 
Svedberg units. The proteins having s2ow values of 
16.8 and 19.3 S comprise the greatest portion of the 
fraction. Recrystallization does not appear to 
affect the ratios of the various components. 


283. Treatment of long-standing  experi- 
mental renal hypertension in dogs with 
renin and antirenin. 8. H. KREMEN* AND G. E. 
WakERLIN. Dept. of Physiology, Univ. of Illinois, 
College of Medicine, Chicago. 

Recent reports suggest that while renal pressor 
mechanisms originally may be responsible for 
hypertension produced by constriction of the renal 
arteries, after a variable period an extrarenal 
mechanism (or mechanisms) takes over. Evidence 
for an extrarenal mechanism is circumstantial and 
derived chiefly from nephrectomy studies which 
are complicated by the development of renoprival 
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hypertension. During the past several years, we 
have obtained positive evidence that renin (or a 
closely related renal protein) is still pathogenetic 
in longstanding hypertension produced by con- 
striction of the renal arteries in dogs. Sixteen 
courses of daily intramuscular injections of semi- 
purified hog renin for 6-12 months or more, were 
administered to 10 renal hypertensive dogs with 
hypertensions ranging from 41 to 121 months. The 
antihypertensive effects were well-correlated with 
the antirenin titres but were significantly less than 
in dogs with hypertensions of lesser duration. 
Eight passive immunization experiments with 
homologous high titre antiserums containing anti- 
renin to hog renin demonstrated that long-stand- 
ing renal hypertension in the dog can be reduced 
to normotension by this means. Control experi- 
ments showed no antihypertensive effect. We have 
no explanation for the inferior antihypertensive 
effect of active (as compared with passive) im- 
munization in long-standing renal hypertension in 
the dog. Obviously, the results with passive im- 
munization indicate that renin (or a related renal 
protein) still plays a dominant pathogenetic role 
in long-standing experimental renal hypertension 
in the dog. (Aided by the Natl. Heart Inst., the 
American Heart Assn. and the Chicago Heart 
Assn.) 


284. Optokinetic afternystagmus in monkey. 
H. P. Kriecer* anp M. B. Benper. Dept. of 
Neurology, Mount Sinai Hosp., New York City. 
The physiology of repetitive behavior persistent 

after removal of the stimulus is obscure. Opto- 

kinetic afternystagmus (OkAfN) consists of oscil- 
latory eye movements which continue after re- 
moval of the adequate stimulus for optokinetic 
nystagmus (OkN). A method was devised for pro- 
longing OkAfN and subjecting it to experimenta- 
tion. Eighteen Macaca mulatta were each placed 
within a rotating, striped drum which filled their 
visual field. Movements were recorded by meas- 
uring changes in the corneo-retinal potential with 
an EEG, thereby not affecting vision or eye move- 
ments. Once the OkKN appeared either the drum 
was stopped, illumination was extinguished or 
both. Results: all monkeys showed OKkAfN. 

OkAfN was impossible without preliminary OKN. 

OkAfN was best in darkness. OkAfN was reduced 

or eliminated by light but reappeared in darkness. 

Eyelid closure, sleep and inattention halted 

OkAfN which returned when the monkey was 

stimulated with touch, pain or sound. Rate 

and amplitude of OkAfN was at first that of 
preceding OkN. Both tended to be 2.5-3.0 eps. 
regardless of stimulus rate. Decline of OkN 
was gradual and often delayed. OkAfN persisted 
despite OKN in the opposite direction. The longer 
the OKN stimulus the longer the OkAfN. However, 
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whereas one 5 sec. OKN stimulus period might not 
evoke OkAfN, repeated runs of such stimuli 
elicited a continuous OkAfN for as long as 420 see, 
These observations indicate that rhythmic eye 
movements may become independent of the 
stimulus and suggest such hypothetical physio- 
logic mechanisms as after discharge, reverberating 
circuits and cyclic metabolic activity. (Supported 
in part by PHS Grant B-295 (C) M & N65.) 


285. Esterification of vitamin A in vitro, 
NorMAN Krinsky (introduced by ALEXANDER 
Forses). Biological Labs., Harvard Univ., Cam- 
bridge, Mass. 

Vitamin A is known to be esterified in a number 
of tissues: intestine, subcutaneous tissues and 
retina. In the retina, the bleaching of rhodopsin 
yields retinene (vitamin A aldehyde), which is 
reduced by alcohol dehydrogenase to vitamin A, 
presumably the free alcohol. Yet in frog and 
cattle retinas the bulk of the vitamin A so formed 
is found esterified (WALD, J. Gen. Physiol. 19: 781, 
1936; unpublished observations). The esterifying 
system of cattle retinas has now been brought into 
cell-free preparations. Bleached retinas are 
lyophilized, pulverized and exhaustively extracted 
with petroleum ether to remove all vitamin A. 
Crystalline all-trans vitamin A alcohol is added, 
either dissolved in a little petroleum ether which 
is then evaporated away, or in aqueous digitonin, 
and the retinal material is suspended in phosphate 
buffer, pH 7.7. On incubation for 1 hr. at 37°C, 
esterifications up to 70% are observed. The source 
of the fatty acids in such systems is not known. On 
centrifuging the retinal suspension, and separating 
the clear supernatant from the particulate frac- 
tion, the latter is found to have very low esterify- 
ing activity. This is restored on re-adding the 
supernatant. This supernatant fraction cannot be 
replaced by solutions of triglycerides, lecithin or 
fatty acids. Addition of ATP and coenzyme A 
also has not so far proved effective. A soluble 
fraction of rat liver, however, is as effective as the 
soluble retinal extract. Our cattle retina prepa- 
rations also hydrolyze vitamin A esters, the ace- 
tate much more rapidly than the palmitate. 


286. Distribution of Na and K in cat nerves. 
K. Krnuevié (introduced by T. C. Rucn). Dept. 
of Physiology and Biophysics, Univ. of Washington 
School of Medicine, Seattle. 

Cat nerves, like those of other mammals, are 
remarkably rich in Na. After the removal of the 
epi- and perineurium, the nerve bundle still has 
the same high concentration of Na (about 90-100 
mM/kg), whereas the K concentration has in- 
creased from 45 to about 70 mm/kg. If these con- 
centrations are expressed in terms of the nerve 
water, the Na + K concentration in the bundle is 








ume 1h 


ht not 
timuli 
20 sec. 
ic eye 
f the 
hysio- 
rating 
ported 


vitro. 
ANDER 
Cam- 


umber 
s and 
Jopsin 
ich is 
nin A, 
g and 
ormed 
9: 781, 
ifying 
it into 
3 are 
racted 
in A, 
idded, 
which 
tonin, 
sphate 
37°C, 
source 
yn. On 
rating 
. frae- 
erify- 
ig the 
not be 
hin or 
me A 
oluble 
as the 
yrepa- 
e ace- 


Prves. 
D: pt. 
inyton 


s, are 
of the 
ll has 
90- 100 
us in- 
e con- 
nerve 
idle is 





March 1966 


about 240 mm/kg water, compared with a total of 
abcut 160 mm/kg water in cat plasma. In a study 
of ‘he diffusion of Na from desheathed cat nerves 
in « sucrose solution, 24% of the total Na behaved 
like an intracellular fraction; a similar figure was 
obtained in a comparable series of experiments 
using *4Na (Dainty AND KrunJevi¢, J. Physiol. 
1955, in press). An attempt to estimate the nerve 
extracellular space in situ by means of inulin 
failed because inulin could not adequately pene- 
trate the extracellular water. By the more direct 
method of cutting out the intracellular areas in 
photomicrographs of cat nerve bundles, the intra- 
cellular water was calculated to be 43% of the 
total. From the data given above, the Na and K 
concentrations respectively were estimated to be 
about 55 and 180 mm/kg intracellular water, and 
about 235 and 5 mm/kg extracellular (intrafiscicu- 
lar) water. (This work was performed during the 
tenure of a Beit Memorial Research Fellowship, 
in the Physiology Department of the University of 
Edinburgh.) 


287. Pituitary and body size in rabbits. Huco 
KRUEGER, JOHN -KaurmMas* AND RALPH 
Bogart.* Dept. of Animal Husbandry, Oregon 
State College, Corvallis. 

In order to investigate the physiological factors 
in the inheritance of efficiency (food intake per lb. 
of gain) and rate of gain (wt. increase per day), 
female New Zealand White rabbits were crossed 
with Flemish Giant, New Zealand White or Polish 
males. Two males and two females litter mates in 
the offspring from each mating were killed at ap- 
proximately 130 days of age to obtain weights of 
endocrine glands, organs and carcasses. The New 
Zealand does used ranged from 4025 to 5800 gm. 
Males of the three breeds weighed: Flemish Giants, 
6050 gm, New Zealand, 3850 gm and Polish 1840 
gm. The pituitaries of the female offspring sired 
by Flemish Giant, New Zealand and Polish males 
averaged 37.0, 40.6 and 30.3 mg, respectively, 
while the corresponding averages of the pituitaries 
from male offspring were 31.7, 33.1 and 22.5 mg, 
respectively. The pituitaries of females had signifi- 
cantly higher weights than those of the males. New 
Zealand by New Zealand crosses yielded higher 
pituitary weights in both males and females than 
did New Zealand female by Flemish Giant or 
Polish male crosses. The average weights at 130 
days of age of the female offspring were 4091, 4372 
and 3038 gm, respectively, and of the male off- 
spring, 3996, 4155 and 3042 gm, respectively. The 
smallness of the Polish male shows up in the off- 
spring of the cross with New Zealand females, 
but the high weight of the Flemish Giant male 
does not show up in the offspring by the end of 4 
months. 
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288. Effects of fever and hypoxia in dogs. W. G. 
Kusicex, W. F. Gesper* ann J. W. Geicer.* 
Dept. of Physical Medicine and Rehabilitation, 
Univ. of Minnesota, Minneapolis. 

The rectal temperature of trained lightly 
sedated dogs was elevated to 41-44°C by passing 
warmed humidified oxygen and nitrogen mixtures 
into a hood enclosing the animal’s head. After the 
fever was stabilized the inspired pO2 was reduced 
to approximately 50 mm Hg for 30 min. In about 
40% of the experiments, hypoxia was accompanied 
by a further rise in rectal temperature. With the 
animal breathing air, fever usually resulted in a 
reduced blood sugar and blood CO: content. Blood 
O2 content, hematocrit, blood pH and plasma 
creatinine increased in most cases. Oxygen con- 
sumption increased proportionally with fever up 
to approximately 43°C rectal temperature. At 
about this temperature metabolism apparently 
began to fail. Histologically demonstrable tissue 
damage was noted in most of the visceral organs 
as the result of fever or fever and hypoxia. Under 
these same conditions no histological tissue 
damage could be found in the brain and spinal 
cord of these animals if perfused with formalin 
before or immediately following death. (Supported 
by USAF SAM contract No. AF33(038)-27515.) 


289. Excitation and inhibition in single iso- 
lated nerve cells. StepHEN W. KurFrLeR AND 
Caritos EyzaGcurrreE.* Johns Hopkins Hosp., 
Baltimore, Md. 

Mechanisms of excitation and inhibition were 
studied in the nerve cells of Alexandrowicz (Quart. 
J. Micr. 92: 163, 1951), located in crustacean 
stretch receptors. The cell body of the sensory 
neuron, located in the periphery, sends dendrites 
into a fine muscle strand and at the opposite pole 
give rise to an axon running centrally. The struc- 
tures can be viewed in isolation and they survive 
for long periods with intracellular leads in axons or 
cell bodies. Exictatory and inhibitory control over 
the cell resides in the dendrites which are acti- 
vated by stretch deformation and inhibited by 
specific multiple inhibitory synapses. Some of the 
important steps in the activity cycle seems to be 
the following: stretch-depolarization of the den- 
drites is graded, nonpropagated, and persists for 
the duration of stretch. This change within the 
dendrites is called the ‘generator potential’. 
Secondarily, by electrotonic spread the adjacent 
cell soma becomes depolarized. Over a range of 
5-12 mv the resting potential of the normal cell 
soma can be reduced for long periods without 
propagated impulses being set up, and thus the 
excitability level of the cells can be ‘set’ and ad- 
justed through local events in the dendrites. At a 
critical level, cell soma discharges are set up, 
‘driven’ at various rates by the dendritic generator 
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potential. Dendrites may not be fully invaded by 
discharges in the cell soma. Inhibitory impulses 
exert a powerful action on the cells by controlling 
the generator potential within the dendrites and 
appear to trigger restitution processes which 
‘drive’ the nerve cell potential toward an equi- 
librium level. Thus the same inhibitory impulse 
may have a hyperpolarizing or depolarizing effect, 
depending on the direction in which the post- 
synaptic membrane has been displaced from its 
equilibrium. Axon impulses are briefer and less 
complex than soma-dendrite impulses. (PHS 
supported.) 


290. Auditory acuity threshold changes in- 
duced by psychosurgery and electrocon- 
vulsive therapy. CARNEY LANDIS AND JOHAN- 
NES CLAUSEN.* New York State Psychiatric Inst., 
New York City. 

The auditory acuity threshold measured in db of 
attenuation for tones of 11-20 ke was determined 
in 83 voluntarily hospitalized mental patients be- 
fore, during, and after different forms of active 
psychiatric therapy. It was found that the group 
of patients subjected to psychotherapy showed 
threshold determinations having little variation 
throughout this tonal range when tested at ap- 
proximately monthly intervals during a span of 
6-8 months. Patients who were subjected to psy- 
chosurgery (precoronal lobotomy) showed a loss in 
auditory threshold in the tonal range of 11 through 
16 ke without complete recovery from the loss 
during 3 months following surgery. Patients who 
received electroconvulsive therapy showed a loss 
over the entire 11-20 ke range without recovery 
from the loss in 1-2 months after the end of the 
treatments. Patients receiving insulin coma 
therapy (usually a total of 50 comas), and patients 
receiving some combination of insulin coma and 
electroconvulsive therapy showed no regular evi- 
dence of auditory threshold losses during or after 
this mixed therapy. The relation of these changes 
to those induced in the visual flicker-fusion thresh- 
old and in reaction time and speed of tapping will 
be considered. (Aided by the Carnegie Corporation 
of New York.) 


291. Analysis of radial intra-arterial pres- 
sures. Mitton LANDOWNE, ALFRED J. Pratt* 
AND Hyman W. Fisuer.* Section on Gerontology, 
Natl. Heart Inst., Bethesda, and Baltimore City 
Hosps., Baltimore, Md. 

Differences in pulse contour and duration make 
approximations of mean arterial pressure from 
systolic and diastolic values theoretically invalid. 
Data for the fraction (f) of pulse pressure ex- 
pressing height of mean pressure above diastolic, 
are scarce. Reported values of f vary between 0.13 
and .70. Radial intra-arterial pressure records for 
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90 male subjects aged 12-92 years obtained by 
capacitance manometers and recorded phcto- 
graphically at high speed, showed individual v::ri- 
ation in pressure and pressure pulse contours. 
Subjects with diagnosed aortic valvular lesions or 
arterial disorders other than arteriosclerosis. were 
excluded. Calculations of f were made from sys- 
tolic, diastolic and planimetric mean pressures in 
each subject for each of 3 pulses, enabling the 
identification of individual and age differences of 
statistical significance by variance analysis, 
Average f was 0.35 + .04 with a range from .21 to 
46. A significant regression of f on age was noted 
(P < .001) over the age range 10-60 yr. Absolute 
and relative time of systolic peak pressure in- 
creased with age (r = .49 and .63) although the 
early systolic rate of pressure development in- 
creased with age after the 5th decade. Neverthe- 
less the magnitude of the error resulting from the 
use of the average value for f to estimate mean 
pressure averaged less than 3 mm Hg or 3% 
(og = 2mm Hg or 2.2%). In all but 1 subject the 
error was less than 7 mm Hg or 6%. The error and 
bias inherent in the approximation does not pre- 
clude its practical use, if its limitations are recog- 
nized. 


292. Role of hypophysis in permissive action 
of ACH. L. L. LANGLEY AND W. G. Ki1Lcore.* 
Dept. of Physiology, Univ. of Alabama School of 
Dentistry, Birmingham. 

When normal fasted rats are exposed to a simu- 
lated altitude of 20,000 ft for 24 hr. the liver is 
found to contain over 2% glycogen. This is in con- 
trast to an accumulation of only 0.5% in similar 
fasted rats at sea level. Fasted adrenalectomized 
rats under the stress of low atmospheric pressure 
do not accumulate liver glycogen. But if fasted, 
adrenalectomized rats are given small doses of 
ACH, then liver glycogen does accumulate. These 
results indicate that ACH permits liver glycogen 
to accumulate under stress conditions, but is not 
directly, or solely responsible for its accumulation. 
It has been shown that the anterior lobe of the 
hypophysis is activated by stress. The role the 
resulting output of the hypophysis plays in ‘he 
permissive action of ACH has been investiga‘ ed. 
When adrenalectomized, hypophysectomized :ats 
are fasted and exposed to the stress of low t- 
mospheric pressure, liver glycogen does not :c- 
cumulate. And it also does not accumulate e¢ ‘en 
though the animals are given maintenance dose } of 
both ACH and a broad spectrum anterior lobe ex- 
tract. However, by increasing the dosage of the 
anterior lobe extract, glycogen can be cause: to 
be deposited in the liver. These results sug:.est 
that the accumulation of liver glycogen under : 0n- 
ditions of high altitude stress is a function of the 
combined action of hormones from both the ad- 
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renal cortices and from the anterior lobe of the 
hy pophysis. (Supported by the Smith, Kline, & 
French Fndn.) 


29:. Depression of transmission across single 
synapses by mephenesin. C. N. Latimer (in- 
_roduced by P. B. Armstrona). Dept. of Physi- 
ology, Upstate Med. Ctr., Syracuse, N. Y. 

Che effect of mephenesin was tested upon 3 
monosynaptic pathways of the cat. Transmission 
across the superior cervical ganglion, judged by 
the amplitude of the postganglionic action po- 
tential, was depressed by mephenesin in doses of 
25-50 mg/kg. In the spinal cat, similar doses of 
mephenesin depressed the gastrocnemius mono- 
synaptic reflex recorded from a ventral root, as 
well as the facilitated response obtained following 
tetanic stimulation. The monosynaptic reflex, 
evoked from one head of the gastrocnemius and 
recorded in the other, during the peak of post- 
tetanic facilitation, was depressed by dosages of 
mephenesin as low as 25 mg/kg. These results indi- 
cate that mephenesin has an effect upon transmis- 
sion in monosynaptic, as well as polysynaptic 
paths. 


294. Arterial blood pressure responses to 
G-forces in monkey. R. W. Lawren, L. 
GREENE,* R. CrospBie* anv L. PETERSON. 
Aviation Med. Acceleration Lab., Navai Air De- 
velopment Ctr., Johnsville, Pa., and Dept. of 
Physiology, Univ. of Pennsylvania, School of 
Medicine, Philadelphia. 

The automatic control features of the Navy 
Human Centrifuge make possible the application 
of G-forces of precise configurations (square wave, 
sine wave, etc.). In these preliminary studies the 
arterial blood pressure responses of monkeys ac- 
celerated with a G-force pattern involving a cosine 
function have been studied in terms of the ampli- 
tude and the period of the input at various intra- 
arterial locations. Theoretically, the instantane- 
ous value of the arterial blood pressure during 
centrifugation is a function of the effective height 
of the blood column acted upon by the increased 
gravitational force, the distensibility of the ar- 
terial tree and the volume of blood contained 
therein. While the gravitational forces are in- 
creasing, the intra-arterial blood volume may be 
expected to decrease progressively as a result of a 
reiuction in cardiac output. The actual blood pres- 
sue response then will depend upon the respective 
va'ue of each of these opposing factors at any 
pa'ticular intra-arterial site. Blood pressure 
records during centrifugation obtained by arterial 
ca’ heter will be shown illustrating the interplay of 
th: se factors in the monkey. 
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295. Influence of hypophysectomy on protein 
metabolism in protein depleted rats. JAMES 
H. Leatuem. Bureau of Biological Research, 
Rutgers Univ., New Brunswick, N. J. 

Adult male rats fed a protein free diet for 30 
days lost 62 gm whereas pair fed rats eating 18% 
casein gained 45 gm. Despite a seminal vesicle 
weight loss and a decrease in hypophyseal gonado- 
trophins, testis size and protein were unchanged. 
Kidney and liver protein, however, were reduced. 
Adult male rats protein depleted for 30 days were 
then hypophysectomized and fed 18% casein for 
20 days. Although hypophysectomized, protein re- 
pletion permitted a return to positive nitrogen 
balance and a 30 gm body weight gain. Pair fed 
normal rats gained 70 gm and ad libitum fed rats 
gained 147 gm. The pair fed normal rats exhibited 
a slightly more positive nitrogen balance than 
hypophysectomized rats. Kidney protein concen- 
tration following protein repletion was 58.7% in 
hypophysectomized rats and 58.9% in pair fed 
normal animals but a decrease in kidney size fol- 
lowed pituitary ablation resulting in total protein 
differences. Liver protein was reduced to 36.2% of 
the dry organ weight by protein depletion. Re- 
feeding dietary protein resulted in an increase in 
liver protein concentration to 58.7% in hypophy- 
sectomized rats and to 57.6% in pair fed normal 
rats. Gain in total liver protein favored the 
normal animal. ak. 


296. Hypotensive and hypertensive effects of 
choline chloride. ALFRED LEIMDORFER. Dept. 
of Pharmacology, Stritch School of Medicine, 
Loyola Univ., Chicago, Ill. 

Experiments were made on dogs under intra- 
peritoneal Nembutal anesthesia. Intravenous in- 
jections of small doses of choline chloride (1 mg/kg 
in a solution 1:1000) induced a lowering of the 
blood pressure (130 mm to 70 mm Hg). Larger i.v. 
doses (e.g., 5 mg/kg of a solution 1:100) provoked 
a lowering of the pressure (120 mm to 90 mm) 
followed by a rise (to 150 mm Hg). Very large i.v. 
doses (e.g., 5 mg/kg of a solution 1:10) brought 
about no fall, but only a considerable rise in the 
pressure (100 mm to 170 mm Hg). Such an increase 
in the pressure could be prevented when Regitine 
(1.5 mg/kg) was injected i.v. prior to the large 
i.v. dose of choline. Then, instead of the expected 
rise, a deep fall in the pressure followed this large 
dose of choline. Afterwards, in the same animal, 
i.v. injection of atropine (1 mg/kg was given and 
following this, the large dose of choline was in- 
jected i.v.) there resulted a rise of the pressure 
(130 mm to 175 mm Hg). Finally, this rise in the 
pressure was prevented when nicotine sulfate (+ 
mg/kg) was injected i.v. prior to the large dose of 
choline. Then, the choline injection did not change 
the pressure. Thus, choline exhibits, in small 
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doses, a hypotensive (muscarinic) action, sec- 
ondly, in large doses (without atropine) a hyper- 
tensive (adrenergic) action is shown, and, finally, 
in very large doses (after atropine) a second hyper- 
tensive (nicotinic, ganglionic) action. The im- 
portance of these experiments may be the fact that 
choline develops in the body through the hydroly- 
sis of the acetylcholine. Furthermore, it seems that 
choline, because of its chemical structure, might 
be the source of adrenergic compounds (epi- 
nephrine and nor-epinephrine) in the body. 


297. Prevention of cardiac arrhythmias by 
Romilar (dextro-3 methyl-N methyl 
morphinan). ALFRED LEIMDORFER. Dept. of 
Pharmacology, Stritch School of Medicine, Loyola 

* Univ., Chicago, Ill. 

Romilar hydrobromide is the dextrorotatory 
derivative of Dromoran (dextro-3 methyl-N 
methyl morphinan). Cardiac arrhythmias (ven- 
tricular extrasystoles, V-ES) were regularly in- 
duced by the i.v. injection of epinephrine hy- 
drochloride (0.005-0.014 mg/kg) in dogs under 
Pentothal anesthesia. The electrocardiograms and 
the blood pressure were recorded. When Romilar 
(2 or 3 mg/kg) was injected intravenously in one 
dose, usually a deep fall in the blood pressure, 
slowing of the heart, and transient increase of the 
respiratory rate occurred. However, when the 
same total amount of Romilar was injected, di- 
vided into several small, equal doses (§ mg/kg 
over a longer period, no change in the pressure, 
heart, or respiratory rate was observed. When epi- 
nephrine was injected i.v. in the same amounts as 
previously, but 15, 30, or 60 min. after Romilar, 
no V-ES appeared. There was no blockade or 
reversal of the blood pressure effect of epinephrine 
when it was given following Romilar. Sometimes 
only a slight reduction in the blood pressure re- 
sponse to epinephrine took place after Romilar in 
comparison to that pressure response to epi- 
nephrine without Romilar. 


298. Determination of cerebral blood flow 
using radioactive krypton. BENJAMIN M. 
Lewis, Louis Soxo.orr, W. B. Wentz, RicHarpD 
L. WECHSLER AND SEYMourR S. KeEty (introduced 
by Merxet H. Jacoss). Aviation Med. Ac- 
celeration Lab., U. S. Naval Air Develop. Ctr., 
Johnsville, Pa., the Dept. of Physiology and 
Pharmacology, Grad. School of Medicine, Univ. of 
Pennsylvania, Philadelphia, and the Natl. Inst. of 
Mental Health, Bethesda, Md. 

Measurement of Q, in the determination of 
cerebral blood flow by the nitrous oxide method 
requires 10 min. To evaluate Q;, at any time and, 
hence, to make possible determination of flow at 
shorter intervals, radioactive krypton (Kr7*) has 
been used instead. Scintillation counting equip- 
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ment for detecting its weak gamma activity in the 
brain and in blood samples has been developed. 
The geometrical problems of relating radioac- 
tivity measurements from the brain to those from 
blood samples have been studied using a plastic 
model of the head and brain. In human experi- 
ments, scalp circulation and radiation scattered 
from the chest do not contribute significantly to 
radiation from the head. This method has been 
compared with the original nitrous oxide tech- 
nique in 3 ways: 1) directly, by having the subject 
breathe krypton and nitrous oxide simultaneously; 
2) by comparison of the results using the Kr? con- 
centration in the 10 min. venous sample as Q, with 
average values for the nitrous oxide method in the 
literature; 3) by comparison of the minute to 
minute flows with ‘normal’ values obtained by 
multiplying average nitrous oxide flows by esti- 
mated brain weight. Reasonable agreement. be- 
tween the 2 methods was obtained. 


299. Tendon afferents in autogenetic inhibi- 
tion. B. Lipset, B. FEINSTEIN* AND E. W. 
Wricat, Jr.* Univ. of California Med. School, 
San Francisco and Berkeley. 

The human electromyogram, recorded with 
surface electrodes and produced by maximal iso- 
metric voluntary efforts, is markedly reduced in 
amplitude when the muscle is in a lengthened, 
stretched condition, as compared with the short 
condition (Ralston et al. Am. J. Physiol. 163: 743, 
1950; EEG & Clin. Neurophysiol. 4: 187, 1952). We 
tested the hypothesis that tendon organ activity, 
by producing central inhibition of some neurones 
in the motor pathway to the same muscle, is re- 
sponsible for this effect. Local anesthetization of 
the tendon of the muscle (e.g. anterior tibial) was 
accomplished by thorough infiltration at several 
levels of the tendon with procaine, alkalinized to 
pH 7.3 to increase diffusibility into tissues. During 
tendon anesthesia, the EMG resulting from volun- 
tary activation of the muscle in the stretched 
condition is almost as great as that in the short 
condition; the EMG of the muscle in the short con- 
dition remains essentially unchanged. Sustained 
maximal central activation of the stretched muscle 
can thus be increased several-fold simply by b!ock- 
ing tendon afferents. This proves a) that impulses 
from tendon sensory organs can produce powerful 
central inhibition of neurones controlling ‘hat 
muscle (a fact suggested by work of Matthews, 
Granit, McCouch, etc.) and b) that such «uto- 
genetic inhibition, initiated by sufficient te: sion 
on the tendon, can significantly affect the ability 
in a normal man to voluntarily activate the 
motoneurones involved. 


300. Effect of stretch on metabolism of si ele- 
tal muscle. J. L. Litrentaat, Jr., W. N. 
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STAINSBY* AND J. T. Faues.* Depts. of Environ- 
mental Medicine and of Medicine, Johns Hopkins 
Univ., Baltimore, Md. 

Curiously, we cannot discover recorded data to 
relate rate of O2 consumption to graded amounts 
of work and stretch in isolated but normally circu- 
lated mammalian muscle. To examine this relation 
the gastrocnemius and plantaris (superficial 
digital flexor) group in dog was prepared in situ 
as follows. Femoral venous outflow was measured 
continously after ligation of all tributaries save 
those issuing from triceps surae. Arteriovenous O2 
differences were measured spectrophotometrically. 
With the femur fixed, the tendon was attached to 
an isometric myograph designed to exert a con- 
stant predetermined pull on the muscle. When the 
muscle was stretched to about 110% of resting 
length (equivalent to that produced by full dorsi- 
flexon of foot) O2 consumption fell abruptly to less 
than 50% of ‘resting’ value and remained low 
during the 20 min. of stretch. On release of stretch, 
O. consumption rose promptly to prestretch rate 
without ‘debt’ repayment. The larger factor in 
reduced O2 consumption was diminished blood 
flow rather than altered A-V QO: difference. The 
same preparation responded to 20 min. of arterial 
occlusion with brisk reactive hyperemia during 
which O: ‘debt’ was repaid fully. Occlusion during 
stretch produced the same degree of hyperemia and 
hypermetabolism indicating that stretch did not 
preclude compensatory augmentation of flow and 
0» utilization. An attractive but unproved hy- 
pothesis in explanation of this phenomenon sug- 
gests that stretch per se is capable of reducing the 
0» requirement of skeletal muscle. (Supported by 
Office of Naval Research and Natl. Insts. of 
Health, PHS.) 


301. Motor responses from electrical stimula- 
tion of sensorimotor cortex in unanes- 
thetized monkey with a brief, non-in- 
jurious waveform. Joun C. Litiy, JoHNn R. 
Huaues,* Evuswortu C. Atvorp, JR.* AND 
THetma W. Ga.kin.* Natl. Insts. of Health, 
Bethesda, Md. 

We have found one class of stimulating wave- 
forms which apparently does not injure neurons of 
the cerebral cortex when applied for many hours/ 
day for periods up to 9 wk. The net current flow 
of the waveforms in this class is zero, and the 
pulse durations are so short that their shape is not 
critical; if all other parameters are held constant, 
the quantity of electricity delivered by each pulse 
determines the threshold. This class of waveforms 
is produced by quasi-differentiation of (0.05-0.1 
ms) unidirectional rectangular pulses, and consists 
of « positive and a negative brief (0.01 to 0.03 ms) 
Pulse of equal coulomb content. The motor re- 
8ponses elicited from sensorimotor cortex by 
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trains of these pulses are similar to those from 
rectangular pulses at the same repetition fre- 
quencies. With low frequency stimulation, the 
cortical map of Liddell and Phillips is found, while 
with higher frequencies, the classical map is found 
(Woolsey). Physiological relaxation of the animal 
is accompanied by an increase in threshold about 
34% over that found in the agitated state. About 
1 hr. after eating there is a small (15%) repro- 
ducible fall in threshold followed by a rise to fast- 
ing levels. In contrast to the results with rectangu- 
lar pulses, the thresholds fall for about 5 wk. rather 
than rise within the first few hours of stimulation. 
Neurohistological examination shows a moderate 
gliosis and no appreciable loss of cells or fibers in 
the stimulated side as compared with the control 
side of the cortex. 


302. New hypothesis for the mechanism of 
cellular resting potential. Gitpert Linc. 
Psychiatry Div., Univ. of Illinois, Chicago. 
According to Bernstein’s membrane theory, 

cellular resting potential, HZ, should follow the 

Nernst equation: 


In muscles and in nerves E was found to vary 
directly with absolute temperature, 7’; and in- 
versely with the logarithm of external K* con- 
centration (Ké&), (Symp. Phosphorus Metab. II: 
748, 1952). Its expected direct variation with the 
logarithm of internal K+ concentration (Ki,) is, 
however, open to question: while in some cases a 
fall of Ki, was paralleled by a fall of E; in other 
cases it was not. Other papers have shown that 
remedial corollaries to the membrane theory, e.g., 
the Na pump hypothesis and the exchange 
diffusion hypothesis, are themselves in difficulty 
(Line, Amer. J. Phys. Med. 34: No. 1, 1955). An 
alternative hypothesis for the mechanism of rest- 
ing potential is now presented. The resting po- 
tential would be a form of diffusion potential: it 
would be closely related to that of the glass elec- 
trode, rather than to that of a Donnan membrane 
system. The cell, as a charged conductor, is devoid 
of electric field in the interior; only the K* concen- 
tration within a microscopic depth from the sur- 
face determines the magnitude of the potential. 
Consequently, FE would not necessarily follow the 
changes of the gross intracellular K* concentration 
as found by analyzing the whole cell—heterogene- 
ous intracellular K* concentration is possible with 
the present hypothesis but not with the membrane 
theory. Permeability studies have shown that 
external cations do not enter cells by free diffusion 
but by associating with, followed by dissociating 
from fixed anionic charges on the celi surface. The 
association with fixed anionic charges thus not 
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only lowers the activity coefficient, in, for the 
outward diffusion of K*; it offers similar potential 
barriers for K+ to enter the cells. There is thus no 
difficulty in accounting for the size of the resting 
potential. (Supported by a grant from the Muscu- 
lar Dystrophy Assn.) 


303. Endogenous and exogenous metabolism 
of spleen slices from adrenalectomized rats. 
JouN R. Linscortr* AND CLIFFORD A. ANGERER. 
Dept. of Physiology, College of Medicine, Ohio 
State Univ., Columbus. 

Male white rats, weighing 80-120 gm., were 
divided into 2 groups, normal and adrenalecto- 
mized. The spleens from these animals were sub- 
grouped into those treated with and without the 
various indicated metabolic substrates. The 
spleens were sliced, pooled and 6 samples (ma- 
nometers) per tissue pool were run for each experi- 
ment. Not less than 10 experiments were per- 
formed on each subgroup. The oxygen uptake 
(Qo.) was determined by the Warburg technique 
(37.5°C), with Krebs-phosphate (pH 7.4) the 
bathing medium. Qo, values were standardized on 
a dry-weight basis. All data were analyzed by 
Student’s method. Statistical significance, indi- 
cated by an asterisk (*), is considered probable 
when P < 0.05. The results are presented in the 
following serial order with respect to the sub- 
strate used. These substrates are: sodium salts 
(0.04 m) of lactate, citrate, pyruvate and suc- 
cinate, respectively. A) normal rats (control = no 
substrate added) —6%, —22%*, —11%*, +1%; 
B) adrenalectomized rats (control = no substrate 
added) —15%*, —31%*, —12%, —10%; Compari- 
son of B-A, —21%*, —23%*, —14%, —24%*; for 
no added substrate, —14%*. (Supported in part 
by a grant from Comly-Coleman Fund.) 


304. Effect of immunization with renin on 
nephrotoxic globulin (NTG) nephritis in 
the rat. Ricnharp W. LippMAN Aanp Dan H. 
CAMPBELL.* Gates and Crellin Labs. of Chemistry, 
California Inst. of Technology, Pasadena. 

Adult male rats of the Slonaker-Addis strain 
were given daily intraperitoneal injections of 
highly purified renin (340 u/mg dry weight) 
(E. Haas et al. Arch. Biochem. 42: 368, 1953), 4 dog 
units in 4 ml 0.85% sodium chloride solution. 
After 3 wk. the proteinuria which follows intra- 
peritoneal renin administration in the rat had 
diminished from approximately 100 mg/100 gm 
body weight/24 hr. to the pretreatment level of 1 
mg/100 gm body weight/24 hr. This diminution of 
proteinuria was taken to indicate the development 
of an effective antirenin titer, a correlation which 
has been proven in other experiments (H. Lam- 
FROM et al. Am. J. Physiol. 177: 55, 1954). Control 
animals received daily 4 ml intraperitoneal in- 
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jections of the saline solution alone. The animals 
were then given asingle intravenous dose of NTG 
(preparation 8/9/51), 2.30 mg total protein in a 
volume of 0.15 ml 0.85% sodium chloride solution, 
Renin and control saline injections were continued 
for 3 wk., when the experiment was terminated 
and serum antirenin titers were determined by 
Drs. Goldblatt, Haas and Lamfrom. The values 
were found to range from 5 to 12 u/ml in the ani- 
mals which had received renin, and were less than 
0.4 u/ml in the control animals. No effect was seen 
on the proteinuria which followed NTG adminis- 
tration. The renin-treated animals excreted 189 
mg protein/100 gm body weight/24 hr., and the 
controls excreted 166 mg protein/100 gm _ body 
weight/24 hr., a difference which is not significant 
because of the high degree of individual variation. 
However, in the renin treated group the blood 
pressure rose only from 115 to 122 mm Hg, a rise 
shown to lack statistical significance, while in the 
control group the blood pressure rose from 123 to 
141 mm Hg. In a similar experiment with female 
rats, renin immunization did not affect the pro- 
teinuria. The blood pressure elevation following 
NTG administration was prevented, as in the 
males, but the effect was less significant because 
the control female does not respond to NTG with 
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( 
so great a rise in blood pressure as the male, under §f | 
the conditions of our experiments. : 
& 
305. Facilitation in'a tactile receptor due to § * 
sympathetic stimulation. WERNER R. Lor- § ‘ 
WENSTEIN (introduced by T. H. Buttock). 
Dept. of Zoology, Univ. of California, Los d 
Angeles. f 
Stimulation of the sympathetic nerve supply to § & 
an isolated frog’s skin-nerve preparation alters § ° 
the response of a tactile receptor to a mechanical b 
stimulus decreasing adaptation rate and threshold. A 
Under certain conditions, spontaneous receptor fi 
activity occurs with sympathetic stimulation. For J © 
example, a spontaneous discharge of 1 unit, last- J" 
ing 8 sec., containing 20 impulses and attaining 6 l 
p.sec., followed the arrival of 2 sympathetic vol- § © 
leys to the skin after 3 sec. latency. The effect is § ™ 
mediated by sympathetic fibers conducting at § 4! 
0.5-2 m. p. sec. A slower group of the sympat etic 
spectrum was recently found to cause facilit: tion 3t 
at the neuromuscular junction (O. F. Hurrer AnD 
W. R. LoewensteIn, Biol. Bull. 107: 295, 1.54). 
The effect presents adrenergic characteri: tics. 
Addition of adrenaline or nor-adrenaline t« the 
Ringer solution bathing the isolated prepar tion th 
leads to a lowering of threshold, slower adapt .tion J 8° 
and eventually to spontaneous firing of the recep- q 
tors, analogous, except for a more prol nged § ° 
latency, to the effects produced by sympa‘ iietic § " 
stimulation. The threshold concentratio: for Wi 
ag 





adrenaline is 5 gr/10® cc. The results provide evi- 
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dence for a facilitatory control of the sensorial 
inp'it located at the receptor level. In a crustacean 
sensory cell body, Kuffler and Eyzaguirre 
(personal communication) have recently shown 
an inhibitory control. The facilitation at the 
tac:ile receptor, at the neuromuscular junction 
anv, as suggested by observations of Bulbring and 
Burn (J. Physiol. 100: 337, 1941), probably at the 
spiial synapse, places various stages of the reflex 
arc under the modulatory influence of the sym- 
pat netic system. 


306. Experimentally induced tracheal con- 
striction of the dog. G. N. Loorsourrow, 
WittiaAM B. Woop* anv Irwin L. Batrp.* 
Depts. of Physiology and Anatomy, Univ. of 
Kansas School of Medicine, Lawrence. 

Tracheas of dogs under Nembutal anesthesia 
were cannulated as far caudally as practicable. In 
each experiment, a balloon for recording intra- 
tracheal pressure changes was inserted in the 
trachea rostral to the cannula. Tracheal constric- 
tion was induced by a variety of procedures, most 
of which were such as to produce hypercapnia. 
Constriction was produced by rebreathing and 
asphyxia in closed-chest preparations. In open- 
chest preparations, constriction was evoked by 
hypoventilation resulting from reduced stroke 
volume or reduced rate of the respiratory pump. 
Stopping the pump in these preparations produced 
avery marked and rapid constriction. In the hypo- 
ventilation experiments, the latency and intensity 
of the constriction were dependent upon the 
degree of reduction of ventilation. Some dogs 
failed to show the usual responses to hypoventila- 
tion and asphyxia. In most of these the injection 
of eserine sensitized the preparation so that it 
became highly responsive to these conditions. 
Atropine reduced or abolished the response. Arti- 
ficial ventilation experiments have also been 
conducted using gas mixtures with various concen- 
trations of CO. These experiments indicate a 
close relation between CO concentration and the 
rate and intensity of tracheal constriction. The 
mechanisms involved in producing these effects 
are being investigated. 


307. Mechanism of action of phlorizin in 
kidney tissue. WiLL1Am D. Lotspeicu. Dept. 
of Physiology, College of Medicine, Univ. of 
Cincinnati, Cincinnati, Ohio. 

Studies were made of the effect of phlorizin on 
the oxidation of citrate in kidney tissue. Homo- 
genites of guinea pig kidney cortex were made. 
They were freed of endogenous substrates by 
cenirifugation, fortified with ATP and mag- 
nesium; shaken at 37°C in 100% oxygen in the 
Wa: burg apparatus for 45 min. Citrate was added 
as ihe sodium salt. It was found that phlorizin, 
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over a range of 1 X 10-* to 2 X 10-4 mM caused an 
inhibition of citrate oxidation. These findings 
agreed with those of Shapiro (Biochem J. 41: 151, 
1947). Alpha keto glutarate, succinate, and 
fumarate when present with the phlorizin augment 
the inhibition of citrate oxidation. This summa- 
tion effect probably results from differing sites of 
action of phlorizin and the several augmenting 
substrates. Alpha keto glutarate inhibits isocitric 
dehydrogenase. Phlorizin, as will be shown below, 
inhibits aconitase. Thus the two inhibitory effects 
could summate in this way. Experiments on the 
effect of phlorizin on the oxidation of citrate, iso- 
citrate and cis-aconitate showed that it markedly 
inhibited the oxidation of citrate and cis- 
aconitate, but had relatively little effect on iso- 
citrate. This indicated that the main site of action 
of phlorizin in citrate oxidation is on the enzyme 
aconitase. Preliminary studies with an aconitase 
preparation from kidney indicate that this con- 
clusion is true. An aconitase was studied spectro- 
photometrically and was found to be markedly 
inhibited by phlorizin in a concentration of 
5 X 10-4 Mm. The implications of these findings for 
the problem of tubular transport will be discussed. 


308. Effect of procaine hydrochloride on 
pyloric sphincter motility. H. 8. Louckes* 
AND J. P. Quia@Ley. Div. of Physiology, Univ. of 
Tennessee, School of Biological Sciences, 
Memphis. 

We investigated the claim of clinicians that 
procaine administered orally abolished pyloro- 
spasm. By the inductographic technic of Brody 
and Quigley we recorded pyloric sphincter motor 
activity in trained, fasting, unanesthetized dogs. 
Following a 20-min. control period, 10-45 mg/kg 
of procaine hydrochloride was administered by 
an indwelling stomach tube into the gastric 
antrum. Apparently procaine had no direct, local 
effect on sphincter motility but acted only after 
being absorbed. Doses of 10 mg/kg were without 
effect and larger doses required 5-20 min. to be- 
come effective. Rhythmic sphincter contractions 
were depressed for 5-20 min. with 15-25 mg/kg 
and completely suppressed for 10-20 min. with 
30-45 mg/kg doses. During recovery, contractions 
occurred at intervals equivalent to 4, 3, 2, 1 normal 
cycles. Normal motility returned within 60 min. 
even with the largest doses. The 10-25 mg/kg doses 
did not alter sphincter tonus, but 30-45 mg/kg 
increased the sphincter tone as motility ceased and 
more than 60 min. might be required for the return 
of normal tonus. Our results do not support the 
claim that orally administered procaine provides 
a practical method of relieving clinical pyloro- 
spasm. Non-toxic doses produced no effect or only 
transient relaxation of the sphincter. Larger doses 


produced systemic involvement such as restless- 
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ness, twitching, vomiting, etc., and also a pro- 
longed increase in sphincter tonus. The intra- 
venous administration of 4 mg/kg/20 min. of 
procaine hydrochloride did not alter pyloric 
sphincter tonus or motility or produce systemic 
effects. (Supported in part by a grant from 
the PHS.) 


309. Expiratory resistance as determined from 
transthoracic pressure during decompres- 
sion. Uxricn C. Lurt. Lovelace Fndn., Albu- 
querque, N. Mez. 

Reduction of ambient pressure produces a trans- 
thoracic pressure gradient the magnitude and 
duration of which are determined by the initial 
pressure change, the volume of gas contained in 
the lungs and the effective expiratory resistance. 
Transthoracic pressures were recorded with a 
miniature transducer located in the thoracic 
esophagus of the subject seated in a compartment 
1.13 m? in volume, with a decompression orifice 
equivalent to a circular opening of 21 cm diameter 
communicating with a large low-pressure chamber. 
All experiments were performed during breath- 
holding with open airways at the resting respira- 
tory level (FRC). The peak transthoracic pres- 
sures increased not only in relation to the 
differential of decompression (p;—pz2) which varied 
from 150 mm Hg to 503 mm Hg, but also with the 
decompression ratio (pi—pe)/p:1. This was in 
contrast to the results obtained on a model con- 
sisting of a large bottle with fixed orifice, where 
the transmural pressures followed the pressure 
differential of the compartment but were inde- 
_ pendent of the pressure ratio. The decay charac- 

teristic of the transthoracic pressure curves was 
very consistent regardless of the pressure range 
employed and, with the knowledge of the lung 
volume, permitted an estimate of the expiratory 
resistance in terms of effective cross-sectional 
area of the airways. This was found to correspond 

to a circular orifice with a diameter of 4.9 + 0.3 

mm in 12 determinations on the same subject. It 

is believed that this represents the flow resistance 

only, since deformation was negligible during 
breath-holding. 


310. Action of cardiac glycosides on diastolic 
and resting length of cardiac strips. ALpo A. 
Lu1saDA AND Ira Dtamonp (introduced by 
L. B. Nice). Div. of Cardiology of Chicago Medi- 
cal School, Chicago, Ill. 

The effects of 13 cardiac glycosides on resting 
and diastolic length were tested on preparations 
of ventricular strips contracting isotonically. 
Striking differences were noted. Ouabain and 
acetyl-strophanthidin were the most powerful 
and caused shortening of the strips even in dilu- 
tions 1:1 billion. Gitalin was slightly less effective 
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in high dilutions but had a remarkable range of 
action. Thevetin, scillaren B, digitoxin, digoxin, 
acetyl-scillirosidin, and acetyl-digoxin were in a 
third, somewhat less effective group. Lanatoside 
C and acetyl-digitoxin were in a different group 
because they caused shortening only at high 
concentrations. Several drugs caused relaxation 
in low concentrations, below those existing in the 
blood of digitalized patients. On the other hand, 
acetyldigitoxin caused relaxation in clinical con- 
centrations while contraction was caused by 
concentrations which would be equivalent to 
clinically toxic doses. The electrical manifesta- 
tions of the ventricular strip were studied. 


311. Effect of rewarming temperatures on 
hemolysis after rapid freezing. Basie 
LuyeEt AND P. M. Geuento.* Inst. of Biophysics, 
St. Louis Univ., St. Louis, Mo. 

Luet (1949) reported that blood undergoes some 
25% hemolysis when it is frozen rapidly by immer- 
sion, in thin layers, in liquid nitrogen, and re- 
warmed rapidly by immersion in physiological 
saline at room temperature. Lovelock (1953), in a 
further study of this phenomenon, mentioned 
some experiments in which the degree of hemolysis 
(in human erythrocytes suspended in saline) rose 
abruptly from less than 20% to more than 80% 
when the suspension, during slow rewarming after 
rapid cooling, passed from —41° to —39°. Accord- 
ing to Lovelock, the temperature at which this 
increase in hemolysis occurs, —40°, is the eutectic 
temperature of the constituents of the red blood 
cells. In a study of the physical factors involved 
in hemolysis at low temperatures, we resumed the 
determination of the relationship between the 
degree of hemolysis and the temperature to which 
the rapidly frozen blood (whole ox blood) is ex- 
posed during rewarming. We found that hemolysis 
increased gradually, and without sudden changes, 
from about 25% to 100% when the temperature 
rose from —60° to —35° and the time of exposure 
to any given temperature was 5 min. Thus the 
factors responsible for hemolysis appear to exert 
their action gradually, and not suddenly as would 
be the case in a eutectic freezing. (Supported by 
a grant from the Jane Coffin Childs Memorial 
Fund for Med. Research.) 


312. Unit activity in the amygdaloid com;:lex 
of the cat. X. MAacHNE anv J. P.. Seauxpo 
(introduced by F. CrescrTevui). Dept. of A nat- 
omy, Univ. of California at Los Angeles, «nd 
VA Hosp., Long Beach. 

The unit activity of the amygdaloid complex of 
the cat has been explored with glass capi!!ary 
microelectrodes of about 0.5 uw tip diameter. In 
the curarized preparation, neurons of this irea 
appear to be very susceptible to such minor 
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mechanical stimulations as small displacements of 
the electrode tip. No zorrelation has been observed 
between the slow wave activity and the spontane- 
ous pattern of unit discharge. The effect upon 
neuronal activity of single shock and repetitive 
(80 cps) stimulation of olfactory bulb, vagus nerve 
and sciatic nerve as well as that of physiological 
sensory stimuli (smell, sound, touch, propiocep- 
tive) has also been tested. Recruitment of pre- 
viously silent units and increased rate of firing 
of previously active cells was observed after simple 
and repetitive somatic excitations. As yet, no 
correlation has been observed between unit ac- 
tivity and the potentials evoked by olfactory bulb 
stimulation. The experiments are being contained 
to check the effects of other afferent stimuli and 
to explore central influences upon the amygdala. 


313. Demonstration of a toxin in the urine of 
cancer patients. Davip I. Macut anp DoroTHY 
KremMen.* Dept. of Pharmacology, Research 
Labs., Sinai Hosp., Baltimore, Md. 

In September 1953, Macht reported before the 
19th International Physiological Congress a 
phytopharmacological study of blood sera from 
cancer patients compared with normal sera and 
sera of noncancerous diseases. Cancer sera in- 
hibited root growth of vernalized seedlings of 
Lupinus albus grown in Shive’s solution under 
controlled ecological conditions. (Arch. internat. 
pharmacodyn. 1954, XCVII, 65). Thus a toxic sub- 
stance(s) was discovered in the blood of cancer 
patients with an accuracy of 94%. The test proved 
useful for diagnosis and evaluation of therapy. In 
the present study a search was made for possible 
toxic substances in urine of cancer patients. Ex- 
periments on normal constituents of urine re- 
vealed that the urea made the phytotoxicity of 
urine 3 times greater than that of normal blood 
serum. To discover the possible presence of other 
toxins in urine it was necessary to eliminate the 
urea. This was readily done with urease. The aver- 
age phytotoxic index of normal urines and urines 
from all kinds of noncancerous diseases was found 
to be 54% + 0.15 while the index of the same 
urines after fermentation with urease was 65% 
+ 0.16. When cancerous urines were similarly ex- 
amined the nonfermented specimens gave an 
average index of 55% + 0.17, while the same urines 
treated with urease gave an index of 37% + 0.17. 
Thus a toxic substance corresponding to the 
‘toxin’ in blood was demonstrated. In performing 
these examinations the patients must not be re- 
ceiving any antibiotics for these interfere with the 
tests. 


314. Mode of release of cholecystokinin. D. F. 
MaaEE Anp 8. S. Hona.* Dept. of Pharmacology, 
Univ. of Washington, Seattle. 


AMERICAN PHYSIOLOGICAL SOCIETY 97 


Dogs have been prepared with a Thiry Vella 
loop of the 2nd part of the duodenum and an 
indwelling small (1.54 mm o.d.) polyethylene tube 
either in the common bile duct or the gall bladder. 
Changes in biliary pressure were measured photo- 
graphically using a glass capillary containing 
water stained with congo red. In 6 animals, 2 
anesthetised with pentobarbital and 4 conscious, 
perfusion of N/20 HCl or of corn oil through the 
pouch increased the biliary pressure 5-10 cm of 
water. Prior perfusion of procaine (2%) prevented 
this response, but intravenous crude secretin (s;) 
containing cholecystokinin was still effective. 
In dogs with the common duct occluded neither 
atropine (2 mg) nor hexamethonium (5 mg)c would 
abolish the response. This occurred, however, with 
the same doses in the unoccluded common bile 
duct preparations. In the 2 dogs tried, perfusion 
of hexamethonium 1 mg/cc through the pouch 
prevented the subsequent response to HCl per- 
fusion. In 3 dogs tried, with patent common ducts 
the intravenous administration of hexamethonium 
prevented the response to HCl perfusion. It is 
felt that procaine and possibly hexamethonium 
act so as to prevent the release of cholecystokinin. 


315. Hyperactivity in the unanesthetized rat 
produced. by hypothalamic stimulation. 
FREDERICK W. Marre (introduced by H. D. 
Patton). Dept. of Physiology ang, Biophysics, 
Univ. of Washington School of Medttine, Seattle. 
We have previously shown that electrolytic 

lesions in the rostral hypothalamus of rats cause 

acute hyperactivity. This observation and studies 
of others suggested that the caudal hypothalamus - 
might be important in locomotor activity. In 

albino rats, bipolar electrodes made from 5-mil 

wire and with an interpolar distance of 0.5 mm 

were implanted in various hypothalamic regions. 

Visceral and somatic effects of electrical stimula- 

tion were observed when animals recovered from 

the pentobarbital anesthesia. Activity was re- 
corded in revolving drums. Stimulation in the 
midline just dorsal to the mammillary region 
elicited coordinated running activity. Running 
began one or more seconds after onset of stimula- 
tion and persisted throughout the stimulation 
period, whether for minutes or hours. During 
stimulation there was no struggling, vocalization 
or other objective signs of pain; the running ap- 
peared to be automatic. Running was reproducible 
from animal to animal. In some it was elicited 
daily for a period of several weeks. The effective 
area appears to be discretely localized in the 

midline but can be traced caudally into the mid- 

brain. In some experiments a special bipolar 

alectrode which could be varied in depth without 
enesthetizing the animal was used. Dorso-ventral 
movements of 1 mm or less from the point of maxi- 
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mal response caused the response to disappear. 
Stimulation through one electrode and an indif- 
ferent electrode under the skin sometimes caused 
circling toward the side of stimulation. Other 
effects from stimulation of this area were prompt 
pupillary dilatation and increased respiratory 
rate. (Aided by a contract between the Office of 
Naval Research, and the Univ. of Washington 
(NR. 113-150.) 


316. Effect of complete portalization of renal 
effluent blood on arterial pressure. N.S. R. 
Mauur. Dept..of Surgery, Baylor Univ. College 
of Medicine, and VA Hosp., Houston, Tex. 
Arterial pressure was measured percutaneously 

in 6 unanesthetized dogs while lying quietly. The 

entire renal effluent blood was then portalized in 

2 stages. First stage: both kidneys were com- 

pletely mobilized to capsule; the upper ureters 

were mobilized. The inferior vena cava was fully 
mobilized from the inferior mesenteric vein to the 
hepatic veins. Lumbar veins, the lumbo-adrenal 
veins, and the spermatic or ovarian veins were 
divided and ligated. The vena cava was divided 
close to the hepatic veins between suture-liga- 
tures. The portal vein was mobilized, exposing the 
splenic vein at its entry into the portal. Serrated 
bull-dog clamps were applied to exposed splenic 
vein and to distal and proximal ends of the portal 
vein. A Satinsky clamp was applied to the vena 
cava at the level of the renal veins but excluding 
the latter. Side-to-side cavo-portal anastomosis 
was performed using running 4-0 silk swaged to a 
round minimal trauma needle. Heavy silk thread 
was applied around the vena cava just distal to 
the anastomosis for future identification, but was 
not ligated. Second stage: the vena cava was suture- 
ligated and divided immediately distal to the renal 
veins a few weeks after the first stage. At the 
second stage the portal vein was found greatly 
dilated and thickened but the kidneys and liver 
appeared normal and remained thus even after 
the close of the second stage. The legs never 
swelled grossly and superficial abdominal veins 

did not dilate noticeably. Arterial pressure was 

measured again after several weeks. 


317. Effect of increased intracranial pressure 
on pressor amine concentration in blood. 
WiiiraM M. Mancer,* Kuauin G. WAKIM AND 
Jesse L. Bottman. Mayo Fndn. and Mayo Clinic, 
Rochester, Minn. 

The increase in intracranial pressure of the 
anesthetized dog caused a sudden rise in arterial 
blood pressure and a marked increase in the con- 
centration of epinephrine and nor-epinephrine in 
the blood. The intracranial pressure was raised 
for 30 sec. or more through a cisternal puncture 
needle by means of isotonic solution of sodium 
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chloride introduced from a reservoir maintai:ed 
at a pressure of 300 mm Hg. At the peak of the 
rise in blood pressure, samples of arterial blood 
were withdrawn and their epinephrine and hor- 
epinephrine content was quantitated by the 
fluorometric method of Weil-Malherbe and Bone 
and our modification. In the normal dog, the 
increase in intracranial pressure was invariably 
accompanied by an increase in the pressor amines 
of the blood, often of the magnitude found in 
patients with pheochromocytoma. However, 
bilateral adrenalectomy reduced but did not com- 
pletely prevent either the rise in arterial blood 
pressure or concentration of pressor amines. 
Cardiac denervation and bilateral sympathec- 
tomy, with and without adrenalectomy, also may 
influence the blood pressure and the concentration 
of pressor amines before and after the intracranial 
pressure is increased. 


318. Comparison between airway resistance 
and non-elastic pulmonary resistance. 
RoBertT MARSHALL* AND ARTHUR B. DuBors. 
Dept. of Physiology and Pharmacology, Grad. 
School of Medicine, Univ. of Pennsylvania, 
Philadelphia. 

Airway resistance (body plethysmograph 
method) and non-elastic pulmonary resistance 
(esophageal balloon method) were measured 
simultaneously during panting in each of 8 healthy 
subjects age 22-33. At flow rates of 0.5 1/sec., the 
mean pulmonary resistance was 1.05 em H20/1/sec. 
(S.D. 0.22, S.E. 0.08) and the mean airway re- 
sistance was 0.88 em H,O/I/sec. (S.D. 0.20, S.E. 
0.07). Since the methods use the same flowmeter 
and mouth pressure gauge, and have been tested 
by placing resistance of known value in the air 
stream, it does not appear that the difference 
can be accounted for on the basis of experimental 
error, although this cannot be completely ruled 
out. An alternative explanation would be that 
there is a slight amount of frictional resistance 
in the lung tissue, amounting to the mean differ- 
ence of 0.17 em H:0/I sec. (S.D. 0.10, S.E. 0.035) 
at flow rates of 0.5 1/sec. 


319. Effects of pyruvate on hepatic acetate 
metabolism of fasting and cold exposed 
rats. E. J. Masoro, Arruur I. CoHEen* ND 
Syivia 8. Panacos.* Dept. of Physiology, 1 ufts 
College Med. School, Boston, Mass. 

Recently we reported that liver slices prep .red 
from rats exposed to 0-2°C for one day i: cor- 
porated far less acetate-1-C'* into fatty «vids 
than did slices from control animals not exposed 
to cold. It was also reported that liver slices ‘rom 
rats fasted at 0-2°C or at 25°C had a red:iced 
ability to oxidize acetate-1-C'4 to CMO, These 
defects in acetate utilization occurred only a! low 
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leve's of liver carbohydrate, and were prevented 
by tne addition of unlabeled glucose to the incuba- 
tio: medium. The present report is an investiga- 
tion into the metabolic mechanisms by which glu- 
cos: affects the metabolism of acetate. It was 
fouid that unlabeled pyruvate at varying con- 
cen rations was not able to restore the ability of 
liver slices from cold-exposed rats to incorporate 
ace:ate-1-C4 into fatty acids. This would tend to 
imply that the effect of glucose on lipogenesis 
occurs at a step in its metabolism before the forma- 
tion of pyruvate. The evidence on this is still 
equivocal, however, because a greater dilution of 
the acetate pool by pyruvate than by glucose 
would tend to mask a stimulating effect of 
pyruvate. However, in the case of acetate oxida- 
tion, the addition of pyruvate to liver slices from 
fasted animals and from those fasted and exposed 
to cold, restores their capacity to oxidize acetate- 
1-C'* to C'O.. Since dilution of the acetate pool 
would only tend to conceal this effect, it seems 
likely that a site of action of glucose metabolism 
on acetate oxidation is at a metabolic step subse- 
quent to pyruvate formation. 


320. Effects of renin in nephrectomized rats. 
G. M. C. Masson, Lena A. Lewis Anp A. C. 
Corcoran. Research Div. of the Cleveland Clinic 
Fndn. and Frank E. Bunts Educational” Inst., 
Cleveland, Ohio. 

Bilaterally nephrectomized dogs given 1% NaCl 
as drinking fluid and renin subcutaneously mani- 
fest intense thirst. A like thirst appears in adrenal 
steroid pretreated rats injected with renin. The 
present study concerns the effects of renin in 
nephrectomized rats on distribution of body fluids 
with reference to thirst and the occurrence of 
vascular lesions. ‘Large (200-400 gm) male rats 
were bilaterally nephrectomized and divided in 
groups as follows: J and JJ, no fluid; J// and IV, 
tap water and V and VJ, 1% NaCl. Groups II, 
IV and VI were given 42 Goldblatt units of pig 
renin subcutaneously over the 24 hr. after ne- 
phrectomy, when they and the controls were 
exsunguinated by carotid puncture, autopsied and 
tissues sectioned. Body weight increased in groups 
IV, V and VI; mortality was greatest in group VI, 
in which also pleural effusions, present in all but 
group I, were most severe. Bleeding volumes were 
halved and hematocrit indices increased in renin- 
trexted groups; these also showed hypopro- 
teinemia with an increase in serum y-globulin 
content; there were no remarkable abnormalities 
of serum cholesterol, lipoproteins or osmolarity. 
Pleiral fluids resembled 3 diluted serum in their 
eleccrophoretic patterns. Arteriolar lesions were 
less severe and frequent in group VI than under 
like conditions in dogs. These observations indi- 
tate that renin causes thirst; this seems to be 
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associated with altered vascular permeability and 
plasma leak of which renin proteinuria may be an 
external manifestation; the resultant oligemia is 
presumed to inhibit the occurrence of acute vascu- 
lar lesions. 


321. Effects of ouabain on the respiration of 
kidney cortex in vitro. P. B. McCay,* anp 
A. N. Tayuor. Dept. of Physiology, Univ. of 
Oklahoma School of Medicine, Oklahoma City. 
Ouabain in a concentration of 5 X 10‘ m has 

been shown by several investigators to stimulate 

respiration of cardiac muscle slices and to reverse 
barbiturate depression of these slices, but is ap- 
parently without effect on oxidative phosphoryla- 
tion or the oxygen uptake of heart muscle 
mitochondria. The present investigation was 
undertaken to determine possible effects of this 
concentration of ouabain on the metabolism of 
guinea pig kidney cortex. Manometric measure- 
ments of CO. evolution and determinations of 
lactic acid indicate that anaerobic glycolysis of 
kidney cortex slices is not affected by that concen- 
tration of ouabain. Oxygen uptake of slices, both 

endogenous and with glucose, was inhibited to a 

maximum of over 40%, and in accordance with 

this, barbiturate depression of respiration was not 
reversed but was increased 25%-30%. The respira- 

tion of kidney slices is rapidly depressed to a 

lower rate in the presence of ouabain when 

pyruvate was the substrate and reduced more 
than 55% when alpha-ketoglutarate was the sub- 
strate. When slices were inhibited first by pre- 
incubation in the glycoside, the oxidation of 
succinate is affected only slightly. In kidney 
cortex slices, ouabain appears to inhibit the alpha- 
ketoglutaric acid oxidase system, whereas studies 
with kidney cortex homogenates indicate that 
oxidation of alpha-ketoglutarate is not inhibited. 

This finding agrees with the hypothesis that the 

structural integrity of the cell is required by 

ouabain for its physiological effects. 


322. Enzymatic conversion of DPNH-X to 
DPNH. JoserHine O. MEINHART AND STERLING 
CHAYKIN (introduced by H. STANLEY BENNETT). 
Dept. of Biochemistry, Univ. of Washington, 
Seattle. 

DPNH-X is the temporary name assigned to a 
DPNH derivative of unknown structure char- 
acterized by strong light absorption in the region 
of 280-290 mu. It is formed from DPNH in a reac- 
tion catalyzed by triose phosphate dehydrogenase 
(RAFTER, CHAYKIN AND Kress, J. Biol. Chem. 
208: 799, 1954). DPNH-X resembles closely the 
product obtained when DPNH is treated with very 
dilute acid, however subtle spectral differences 
between these compounds have been noted re- 
cently. It is possible to convert DPNH-X to 
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DPNH in a reaction requiring ATP and Mg*t 
using a yeast enzyme system. Studies of the 
stoichiometry of the reaction are consistent with 
the following equation: DPNH-X + ATP — 
DPNH + ADP + P. The DPNH derivative pro- 
duced by treatment of DPNH with dilute acid does 
not react in the system. Possible implications of 
the reaction in the process of oxidative phos- 
phorylation will be discussed. 


323. Effects of insulin on vitamin B,; require- 
ments. JosEPH MerrTes AND Y. 8. L. FEnG.* 
Dept. of Physiology and Pharmacology, Michigan 
State College, East Lansing. 

1) On a vitamin B.-deficient diet, single injec- 
tions of insulin reduced blood sugar only about $ 
as much in normal and alloxan-diabetic rats and 
only about 4 as much in cortisone-injected rats 
as in similarly treated animals fed a vitamin Bio- 
abundant diet. 2) Insulin injections greatly 
reduced the urinary excretion of tracer doses of 
radioactive vitamin Biz in normal, alloxanized 
and cortisone-treated rats, whether on a vitamin 
Bi-deficient or abundant ration. Insulin was least 
effective in this respect in the cortisone-treated, 
vitamin Bie deficient rats. 3) In glucose tolerance 
tests (750 mg injected i.p., followed by blood 
glucose determinations 1 and 2 hr. later), increases 
in blood and urinary glucose were at least 7-fold 
greater in rats fed the vitamin By2-deficient as in 
rats fed the vitamin Bi:-abundant diet. These 
values were about twice as high in alloxanized and 
cortisone-injected rats fed the former as compared 
to the latter diet. 4) These results suggest that a) 
insulin increases requirements for vitamin Bie 
in normal, alloxan-diabetic and most of all in 
cortisone-treated rats b) vitamin Bie is essential 
for normal carbohydrate metabolism, confirming 
the work of Chow et al. (1951-54) and c) the action 
of large doses of cortisone in increasing vitamin 
Biz needs (MerT#s et al., 1951-54) is mediated in 
part through the pancreas. 


324. Counter-current separation of brain 
lipides. Herspert L. MELTZER (introduced by 
REGINALD M. Taytor). Depts. of Biochemistry, 
New York State Psychiatric Inst., and Columbia 
Univ., New York City. 

Total lipide extracts of monkey brain, purified 
according to Folch et al. (J. Biol. Chem. 191: 833, 
1951), were subjected to fractionations in a 200-cell 
unit (Craia et al., Anal. Chem. 23: 1236, 1951). 
With a 2-phase system consisting of n- 
heptane, acetonitrile, chloroform, and methanol 
(30:15:12:8) upper phase fractions were obtained 
containing 1) nitrogen and phosphorus in 1:1 
atomic proportion and probably 1 ester group per 
mole; 2) aldehyde and no phosphorus; and 3) 
cholesterol as the principal constituent. The lower 
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phase contained the major part of the phospho- 
lipides and glycolipides. With a solvent system 
consisting of n-heptane, cycloheptane, and 
methanol (3:3:2) upper phase fractions were ob- 
tained containing 1) phosphorus, 2) aldehyde, 3) 
cholesterol, 4) aldehyde and 5) phosphorus. There 
was considerable overlapping of fractions (3) 
and (4). There was an indication of 3 phosphorus 
and 1 glycolipide fractions in the lower phase. 
With both solvent systems, the cholesterol frac- 
tion was obtained as a fairly symmetrical curve. 
Reactions of samples from this fraction with 
anthrone, according to the method of Graff (J. 
Biol. Chem. 197: 741, 1952) gave a curve which 
paralleled that of cholesterol. The absorption 
spectrum from the peak sample of this anthrone 
curve had a maximum at 475 mu. The possibility 
that steroids other than cholesterol are present 
in this fraction is under investigation. (Supported 
in part by research grants from the Natl. Multiple 
Sclerosis Society and the National Insts. of 
Health, PHS.) 


325. Responses evoked in the brain stem by 
tooth stimulation. R. Meuzack, F. P. Haucen 
AND D. I. B. Kerr (introduced by Joun §S. 
Gray). Dept. of Surgery, Univ. of Oregon Med. 
School, Portland. 

This is a continuation study involving the 
tracing of tooth pulp responses into the cat brain. 
The tooth has been selected because it is a known 
source of pain and represents a specifically 
localized area for stimulation. In this study 
evoked responses to the stimulation of a single 
tooth have been recorded from midbrain and 
thalamus of nembutalized cats. These records have 
been mapped in relation to the infra-orbital, 
superficial radial and sural responses. This rela- 
tionship suggests a spatial organization within 
the classical sensory pathways. The tooth pulp 
has been found to project to n. VPM of the thala- 
mus. The shortest latency responses from tooth 
stimulation were found to follow discrete paths 
(trigeminal projections) in the midbrain. Long 
latency responses were found in the dorsal tri- 
geminal pathway and reticular formation. 
(Supported in part by a research grant (B-3\8) 
from the Natl. Inst. of Neurological Diseases 2nd 
Blindness, PHS.) 

326. Effect of vasodilatation and vasocon- 
striction on flow-pressure ratios in ‘he 
digital circulation in normotensive «nd 
hypertensive subjects. MILTON MENDLOV: !TZ 
AND ANDRE MEyYER.* Dept. of Medicine and Dvpt. 
of Physics, Mount Sinai Hosp., New York Cit). 
The relationship between mean pressure ind 

flow in the digital circulation was studied in 

normotensive and hypertensive subjects «ter 
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inhibition of sympathetic nerve diseharge by in- 
direct heat alone and in some subjects, by indirect 
heat supplemented by intravenous SC 1950 (0.8 
mg/kg) or’pendiomide (0.8 mg/kg). Digital ar- 
terial blood pressure was decreased successively 
by brachial arterial compression with a special 
clamp. Flow was measured calorimetrically and 
digital arterial pressure with a Gaertner capsule. 
T's slope defining the flow-pressure relationship 
always passed through or near zero mm Hg at zero 
flow. Studies were also done with graded vasocon- 
striction produced by infusing nor-epinephrine 
intravenously at specified rates with an infusion 
pump and by concomitant inhibition of sympa- 
thetic nerve discharge by indirect heat and 
intravenous pendiomide. Successively lower 
digital arterial pressures were again produced by 
brachial arterial compression and the relationship 
between pressure and flow studied. The slope 
defining this relationship had a positive intercept 
on the pressure axis consistent with the concept of 
critical closing pressure. A schema was evolved 


for predicting the pressure axis intercept for any . 


flow-pressure relationship, making possible the 
calculation of the work of vasoconstriction. These 
studies imply that the narrowing of the digital 
blood vessels in hypertension observed after 
sympathetic vasomotor tone is inhibited, is not 
attributable to increased vascular smooth muscle 
tone but to structural narrowing of the vessels by 
edema or sclerosis of the arterioles or both. 


327. Cardiac glycogen of fed and fasted gold- 
fish. ARTHUR W. Merrick (introduced by W. S. 
PLATNER). Dept. of Physiology, Univ. of Kansas, 
Lawrence. 

The effects of a continued fast of 50 days upon 
total cardiac glycogen of adult goldfish was de- 
termined. Control goldfish were fed approximately 
1 teaspoonful of chopped beef or pork liver per day 
for the 50-day period. Each fish of both groups 
was placed in an individual battery jar through 
which water circulated continuously. Initially 
there were 14 fish in each group. During the course 
of the experiment 3 individuals of the fed series 
died; there were no losses from the fasted group. 
The mean cardiac glycogen of the 11 goldfish of 
the fed series was 2327 mg/100 gm of tissue. That 
of the fasted group was 2595 mg/100 gm. Statisti- 
cally there is no significant difference between the 
2 series. The results of both series were compared 
statistically to control goldfish groups fed a 
ground meal preparation’ twice a week. One series 
of 23 fish had a mean heart glycogen level of 2325 
mg/100 gm; a series of 10 goldfish had an average of 
2403 mg/100 gm. No significant statistical differ- 
ence was noted between either of these control 
groups and the liver-fed and fasted series. Experi- 
ments have been conducted upon dogs, rats and 


AMERICAN PHYSIOLOGICAL SOCIETY 


101 


other animals to show cardiac glycogen is in 
creased in fasted animals. In the goldfish fasted for 
50 days the level of glycogen in the heart muscula- 
ture was not significantly increased above that of 
the fed fish indicating nutrition was not a factor 
influencing cardiac glycogen within the span of 
time covered by the experiment. 


328. Analysis of cerebellar ataxia. Frep A. 
METTLER AND FERNANDO L. Orntout.* Depts. 
of Anatomy and Neurology, College of Physicians 
and Surgeons, Columbia Univ., New York City. 
The present communication continues the sub- 

ject discussed in Federation Proc. XIII: 1, 99-100 
where it was pointed out that lesions of the dis- 
charge routes of the cerebellum passing through 
the brachium conjunctivum, after this has passed 
the red nucleus, do not produce ataxia. Section of 
neither rubrospinal, cerebellothalamic, cerebello- 
pallidal nor cerebellospinal pathways results in 
ataxia if these are damaged once they have left 
the brachium. We have now examined the hy- 
pothesis that it is necessary for ataxia for 2 lesions 
to exist, notably of the rubrospinal tract and de- 
scending limb of the brachium, the only hypothesis 
which the previous experiments had not ade- 
quately explored. It can now be said that such a 
combination of lesions does not result in cerebellar 
ataxia. So far as can be determined section of the 
descending limb of the brachium produces no 
easily discernible defect. Section of the rubro- 
spinal tract either alone or in combination with 
the descending limb produces the well-known 
ipsilateral profound hypokinesis. If ataxia is pro- 
duced by section of the brachium, rubrospinal 
tract section exerts no notable influence upon the 
ataxia. Since red nucleus lesion produces a more 
generalized hypokinesis than does rubrospinal 
section such lesion may influence ataxia indirectly. 
The evidence at hand indicates that cerebellar 
ataxia cannot be produced by any noncerebellar 
lesion short of total abolition of the outflow 
through the brachium conjunctivum. A reanalysis 
of ataxias is in order to distinguish clearly those of 
diverse origin one from another. 


329. Respiratory reflexes as affected by an 
anti-cholinesterase. BERNARD Metz (intro- 
duced by T. G. BERNTHAL). Dept. of Physiology, 
Med. College of South Carolina, Charleston. 
One of the basic questions in respiratory control 

is whether a centrally acting neurohumoral media- 

tor (e.g. acetylcholine) plays a physiological role 
in respiratory activity. An attempt was made to 
evaluate, quantitatively, the effect of the anti- 
cholinesterase, tetraethyl pyrophosphate (TEPP), 
upon a respiratory reflex. The experimental 
animals were anesthetized dogs. Hering’s Nerve 
was excited by electrical stimuli of standardized 
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strength and frequency repeated at constant time 
intervals while recording minute-volume of 
breathing. The TEPP was introduced via a cis- 
ternal puncture onto the floor of the 4th ventricle, 
after suitable control values of the reflex response 
had been established. Small doses of TEPP (0.001 
mg/kg-0.019 mg/kg; average—0.009 mg/kg) 
promptly produced a characteristic hyperpnea, 
with an irregular breathing pattern, plus a con- 
comitant marked potentiation of the respiratory 
reflex, an increase ranging from 58 to 460% (aver- 
age increase—182%). Larger doses (0.013 mg/kg- 
0.116 mg/kg; average—0.039 mg/kg) caused a 
precipitous fall both in resting and reflex breathing 
and culminated in respiratory failure. Blood pres- 
sure varied only slightly throughout an experi- 
ment. The results of these experiments closely 
parallel the observations of other investigators 
using anti-cholinesterases (eserine, DFP, etc.) and 
thus lend additional suggestive evidence that a 
neurohumoral mediator (i.e. acetylcholine) may 
be a significant component of respiratory control. 
The specific loci of central action by the TEPP still 
are undetermined. 


330. Excitability recovery of early premature 
ventricular beats. G. Mor, C. MENDEz* AND 
A. Vauero.* State Univ. of New York Med. 
College, Syracuse. 

The excitability recovery curve of the earliest 
possible ventricular premature beat exhibits a 
‘step’ as long as 60 msec. To determine whether 
this phenomenon is due to temporal separation of 
the recovery processes in muscle and Purkinje 
tissue, anodal stimuli were applied to epicardium 
or endocardium and responses recorded from epi- 
eardium. As epicardial stimuli were advanced to- 
ward the RP of an early premature beat, thresh- 
old and ‘latency’ increased simultaneously; 
endocardial stimuli often showed increased la- 
tency without elevation of threshold, suggesting 
that conducting elements recovered before mus- 
cle. In a further test, two pairs (A and B) of 
internal electrodes were inserted into the ven- 
tricle. Driving stimuli (Si) and the earliest 
possible secondary stimulus (S2) were delivered 
through one of pair A. A third stimulus, just 
suprathreshold, was delivered through one of 
pair B. Responses were recorded between the other 
electrodes of A and B. When §; occurred in di- 
astole of Re, the polarity of response R; was op- 
posite to that of R: and R2; i.e. Re began near A, 
and R; began near B. When 8; was advanced to 
the earliest moment at which a response could be 
evoked without increased stimulus intensity, 
polarity of R; was reversed, indicating that muscle 
at A was depolarized earlier than at B in response 
to stimulation at B. It was concluded that con- 
ducting tissue, responding at B at a time when 
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adjacent muscle was not yet excitable, propaga: ed 
an impulse back to appear first in muscle near 
zone A. 


331. Role of various parts of the brain stem 
in the regulation of blood pressure. RosBirr 
L. Morritr* anp Rospert K. 8. Lim. Miles- 
Ames Research Lab., Elkhart, Ind. 

It is commonly believed that the blood pressure 
is controlled from the hypothalamus in spite of 
the fact that circulatory homeostasis is well main- 
tained in the decerebrate animal. Stimulation of 
the dog’s brain stem from the anterior commissure 
to the obex along 2 sagittal planes, 2.5 and 5.0 
mm from the mid-line at 1-2 mm intervals rostro- 
caudally and also ventro-dorsally, at 30 cps and 
1.5-3.0 volts, have shown that maximum pressor 
responses (250-300 mm Hg) are only obtainable 
from the myelencephalon (and pons?), i.e. from 
obex 0 to 20 mm rostrally at 2.5 mm laterally, and 
from obex 3 to 22 mm rostrally at 5.0 mm laterally, 
at levels between 2-5 mm below the floor of the 
4th ventricle. Stimulation of the mesencephalon 


‘gave moderate responses (usually 200 mm Hg or 


less) at 2.5 mm lateral, from the vicinity of the 
mammillary bodies (obex 34 mm) to the pontine 
border, whereas stimulation of the hypothalamus 
gave still smaller responses (150 mm Hg or less). 
These results (measurements are approximate for 
dogs of 11 + 3 kg) confirm older concepts of the 
vasomotor center as a reflexogenic area situated 
in the myelencephalon. 


332. Alkaline phosphatase activity in mouse- 
tissues following total-body X-irradiation. 
JosepH L. MoutituraA* AND ANNA GOLDFEDER. 
Cancer Research Lab., Depts. of Hosps. and of 
Biology, New York Univ., New York City. 

In the search to detect the mechanisms involved 
in radiation-injury, alkaline phosphatase activity 
was chosen as a criterion because of its significance 
in metabolic processes. Mice of 4 inbred strains 
(Cs7BL/6, DBA/12, C;H/B and Ax) were exposed 
to 700; 2000; 4000; 8000; 10,000 and 12,000 r (250 kv. 
x-rays, HVL 1.7 mm Cu; dose rate varying from 
51-69 (r/min.). Duodenum, liver, spleen, kidn:ys 
and mammary glands were dissected at 4°C from 
1-96 hr. following irradiation of the animals, fixed 
and stained using Gomori’s procedure. Incubat' on 
in substrate varied from 15 min. to 2 hr. The sane 
tissue-types of untreated mice were similarly 1- 
vestigated. No detectable difference in the «'s- 
tribution and intensity of alkaline phosphat se 
reaction was noted microscopically between he 
irradiated tissues which remained intact and t at 
of untreated controls. Clumps and uneven dis ri- 
bution of alkaline phosphatase positive mate ial 
were noted in the irradiated tissues which shoved 
structural disarrangements and breakdown, }:ar- 
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ticularly of the duodenum and of spleen, indicat- 
in; thereby extracellular activity of this enzyme. 
Te LDs0/6 days for the mice of different strains 
w.s found to lie between 700-1000 r; and 10,000 r 
produced death of the animals within 2-4 days. 
Ir, most instances the tissues were removed when 
tle animals were moribund. These observations 
indicate that the radiation-dose producing death 
of the animal does not inactivate alkaline phos- 
platase in the tissues investigated, and that 
piotective agents for this enzyme might be opera- 
tive in these tissues. 


333. Measurements of human body cooling 
post-mortem. G. W. Moutnar, H. J. Hurwey, 
Jr.* anp RicHarp Forp.* Army Med. Research 
Lab., Ft. Knox, Ky. and Dept. of Legal Medicine, 
Harvard Univ., Boston, Mass. 

Starting within 0.75-2 hr. after death, adult 
body cooling of medico-legal cases was measured 
in @ mortuary refrigerator. The nude body lay 
supine with limbs apposed on a screen bed in an 
aluminum box with still air, —0.5 to 2.5°C, 
variable relative humidity. Initial deep tempera- 
tures were about as in life but trunk skin surfaces 
had cooled to about 30°C. Upon exposure to the 
cold, surface temperatures started to fall im- 
mediately but deep tissues showed a delay of 3-17 
min. in onset of cooling. The rectal temperature 
reached 25°C (usually lethal to the living man) 
in 7-12 hr. depending upon body size. During the 
first 2 hr. trunk skin surface cooling correlated 
best with subcutaneous fat thickness, thereafter 
with radius. Rectal cooling at all times correlated 
best with pelvic radius. Histological sections and 
organ temperatures measured on the autopsy table 
after refrigeration indicated probable heat genera- 
tion in the pancreas and intestine due to autolysis 
and bacterial fermentation. Attempts to apply a 
cylinder formula to the data have met with only 
limited success. 


334. Formative alterations in sea urchin 
embryos by means of trypsin. A. R. Moore. 
Hopkins Marine Station, Pacific Grove, Calif. 
Embryos of the sand dollar and sea urchin 

which develop in sea water containing added 

trypsin (s)-3 mg % crystalline trypsin) show 
te‘ardation of organ development and _ finally 
modification of form in gut and skeleton. The 

development of the gut is retarded so that at a 

tinue when the normal digestive tube shows clearly 

mirked differentiation into three parts, the 
trpsin larvae have a straight undifferentiated 
tuve; the stomodaeum remains unopened, and 
in tead, a protruding button appears at the locus. 

Tle body of the gastrula is flattened dorsoven- 

tr: lly. The formation of the primary mesenchyme 

is not perceptibly retarded but the secretion of 
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calcareous skeleton is affected resulting in skeletal 
abnormalities, including almost complete suppres- 
sion of the postoral rods. Early normal plutei 
with initial thin skeletal rods transferred to 1-3 
mg % trypsin in sea water show diminished skele- 
tal deposit and suppression of the postoral rods. 
Hence trypsin serves to inhibit the calcareous 
secretion of the mesenchyme. 


335. Membrane potentials of the squid giant 
axon in vivo. J. W. Moore* anp K. 8S. Coie. 
Naval Med. Research Inst., Bethesda, Md. 
Oxygen tension and circulation were maintained 

in Loligo pealii for several hours by a strong flow 
of sea water over both gills on the open, flat 
mantle. Potentials were measured with a 3 M 
KCl-filled glass microelectrode penetrating the 
giant axon membrane. An hour or more after the 
mantle was opened, the potentials were similar to 
those observed in excised axons and in prepara- 
tions without circulation; spike height 100 mv; 
undershoot 12 mv, decaying at 3.3 v/sec.; resting 
potentials 63 mv (an average increase of 2 mv). 
However, the earliest (20 min.) resting potentials 
were up to 73 mv. Occasional initial action po- 
tential measurements (40-50 min.) showed a 
decay of the undershoot which was less than 
io the rate observed later. This suggests that in 
even better preparations there would be no decay, 
thereby increasing the resting potential gnd spike 
height by 12 mv. The calculated liquid junction 
potential and spike height by 12 mv. The cal- 
culated liquid junction potential of 4 mv was 
experimentally justified by measurements with 
lower electrode KCl concentrations. Thus the 
absolute resting potential in the ‘normal’ axon 
in vivo is estimated to be about 78 mv, which is 
close to the Nernst potential for the potassium 
ratio between squid blood and axoplasm. 


336. Kinetics of glucose transport across cell 
membrane. H. E. Moreaan,* C. F. KaumMan,* 
R. L. Post ano C. R. Park.* Dept. of Physi- 
ology, Vanderbilt Univ. Med. School, Nashville, 
Tenn. 

The measurement of glucose transport across the 
rabbit erythrocyte membrane was simplified by 
establishing conditions in which transport oc- 
curred in one direction only. In the presence of 
1 X 10°? m fluoride, which inhibited glucose utili- 
zation, glucose from the medium accumulated 
within the cell. These cells could be washed free 
of external glucose at 0°C. Outward transport was 
then measured as a function of the internal glucose 
concentration by trapping the transported sugar 
in a medium containing yeast hexokinase, ATP 
and fluoride. Inward transport was measured as 
a function of the external glucose concentration 
by the rate of glucose uptake in the presence of 
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2.1 X 10-5 m methylene blue. The dye promoted 
phosphorylation and the intracellular free glucose 
remained at a level less than 0.1% of the external 
concentration. Glucose transport in either direc- 
tion could be described by the Michaelis-Menten 
equation. In phosphate buffer at px 7.4 and 37°, 
the K,, was 4 X 107? m glucose and the Vmax 6.5 X 
10-2 moles of glucose/100 ml of cell water/hr. 
The rate of glucose equilibration across the mem- 
brane of fluoride-treated cells, calculated from the 
above constants, agreed with the rate found 
experimentally. The temperature coefficient of 
transport was about 3.0 per 10°. The rate of entry 
of other sugars compared to glucose was ribose 
6X, fructose 2.5X, xylose 2X, mannose 1.2X, 
galactose 1.2X, sorbitol 0X. These observations 
indicated that the transport process was a) rate 
limiting for glucose utilization, b) not dependent 
on ATP, c) ‘symmetrical’ with respect to inward 
and outward transport, d) not simple diffusion, 
and e) probably an enzyme catalyzed and/or a 
‘carrier’ transport process (Widdas, 1953). 


337. Spinel pathways for touch in the cat. 
F. Morin anp E. D. Garpner. Wayne Univ. 
College of Medicine, Detroit, Mich. 

The pathways involved in the transmission of 
cutaneous impulses to the sensory areas of the 
cat have been studied by electrophysiological 


methods. Electrical stimulation of skin nerves 
(hindleg), tapping of skin and bending of hairs 
were used (foot). The results indicate that in 
addition to the dorsal funiculus another pathway 
is present in the dorsal part of the lateral 
funiculus, ipsilateral to the stimulated side. This 
pathway relays in the high cervical segments 
(Ci, C2) presumably in a nucleus (N. Cervicalis 
lateralis) which sends its axons mainly in the 
medial lemniscus of the opposite side. Marchi 
experiments following cord lesions of the cervical 
segments 1 and 2 and retrograde degeneration of 
N. Cervicalis lateralis after lesions of the opposite 
medial lemniscus at midbrain level corroborate 
the existence of such a pathway. (These studies 
were aided by a contract between the Office of 
Naval Research, Department of the Navy, and 
Wayne University, NR 113-197, and by a Public 
Health Service Grant.) 


338. Determination of water soluble muco- 
protein fractions in normal and estrogen- 
stimulated tissues. LyLE Moses* anp H. R. 
CatcuPoLeE. Dept. of Pathology, College of Medi- 
cine, Univ. of Illinois, Chicago. 

Tissues chosen for assay were the sex skin of 
female monkeys (M. mulatia) and the genital 
tract—uterus, cervix and vagina—of female 
rabbits. Immature monkeys received 0.5-1.0 mg 
estradiol benzoate intramuscularly, and 5 days 
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later the swollen and edematous sex skin «rea 
was removed, frozen in liquid air and dried in 
vacuo. Quiescent sex skin and abdominal skin was 
taken from other animals as control material. The 
frozen-dried skin was defatted with organic sol- 
vents, and weighed amounts of the dried tissue 
were extracted with M/15 phosphate buffer at 
pH 7.0. Aliquots of the extract were taken for 
mucoprotein determination as mannose-galactose 
(orcinol method) and as tyrosine (Folin-Ciocaiteu 
reagent). Young adult rabbits received 1.0 mg 
estradiol benzoate and samples of the highly 
edematous genital tract tissues were taken after 
4 days, frozen-dried, defatted and extracted as 
above. Stimulated sex skin and genital tract 
show very marked increments in the amount 
of buffer extractable carbohydrate-containing 
moieties as compared with unstimulated tissues, 
on a dry, fat-free weight basis. The differences in 
the tissues studied amounted to 3- or 4-fold. These 
observations are being compared with a histo- 
chemical evaluation of the various stimulated and 
unstimulated tissues. They appear to support the 
concept of a disaggregation of a mucoprotein 
matrix with uptake of water (and electrolyte) 
[M. B. Encore, N. R. JoserpH anp H. R. Cartcu- 
POLE. Arch. Path. 58: 26; 40, 1954] as the basis of 
these edemas. 


339. Effect of cold-exposure on liver regenera- 
tion in the rat. W. GLEN Moss anp A. Kurt 
Weiss.* Dept. of Physiology, Univ. of Miami 
School of Medicine, Coral Gables, Fla. 

It has been shown that the liver of partially 
hepatectomized rats regenerates rapidly. Twenty 
male albino rats (Holtzman), 8-12 wk. old were 
partially hepatectomized by removing the left 
and median lobes. Ten were killed after 6 days at 
room temperature and 10 were killed following 1 
day’s recovery at room temperature and 5 days’ 
exposure at 5°C. Both groups had food and water 
ad libitum. Regeneration was calculated as 56.9% 
(of the liver removed) in the group kept at room 
temperature and as 73.8% in the group exposed 
to 5°C. Thus cold-exposure appears to increase 
the rate of liver regeneration in the rat. 


340. Ratio of residual air to total lung ca- 
pacity in normal adults. Hurtey L. Mov.e£y 
AND AARON VALERO.* Cardio-Respiratory 1b., 
Univ. of Southern California School of Medic’ne, 
Los Angeles. 

The residual air was measured by the ox; gen 
open circuit method in 100 cases with an age rs age 
of 15-70 yr. selected on a basis of normal spirog:am 
tracings on the 13} liter Collins Respirom« ‘er. 
The total vital capacity, the timed vital capa ity 
for 3 sec., the maximal breathing capacity anc the 
shape of the exhalation curve were normal fo. all 
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cases. The data indicate that the residual air 
normally occupies about 25% of total lung ca- 
pacity, being slightly less in the younger age 
group (20% for adults under 35 yr. of age) and 
slightly more for individuals over 60 yr. of age 
(30%). The increase in the ratio of residual air 
to total lung capacity was of small magnitude 
even in advanced ages, not exceeding 35% in any 
case. Patients with severe emphysema may be 
undetected clinically until late in the development 
of the disease, hence the selection of subjects by 
clinical criteria (history, physical and roentgeno- 
logical) is unsatisfactory for study of the normal 
relationship of the residual air to total lung ca- 
pacity. Since there is a large breathing reserve in 
the :ung, physiological tests are required to detect 
early changes in function. The data from this 
study indicate that in subjects up to 70 yr. of age 
the normal residual air does not occupy over 35% 
of total lung capacity. 


341. Erythrocytes in uremia: survival of 
erythrocytes from nephrectomized dogs 
and uremic patients. E. E. Murrueap, 
Frances JoNES* AND D. A. SuTHERLAND.* 
Depts. of Pathology and Medicine, Univ. of Texas 
Southwestern Med. School, Dallas. 

The survival of erythrocytes in uremia has been 
studied previously by the infusion of normal 
erythrocytes into uremic subjects. This material 
deals with the survival of erythrocytes from 
uremic subjects. Nephrectomized dogs were fed a 
diet containing about 3 gm/kg/day casein and 
about 150 cals/kg/day. After 4 days the erythro- 
cytes from these uremic dogs were tagged with 
radiochromium, injected intravenously into nor- 
mal dogs, and the disappearance rate of 
radioactivity from the blood stream was deter- 
mined. The erythrocytes from 6 of 9 dogs revealed 
a reticulinear decay curve of radioactivity with 
extinction at 5-18 days (normal: curvilinear 
decay with extinction at 90-120 days). The 
erythrocytes from 1 dog yielded biphasic results, 
rapid linear loss of activity for 8 days followed 
thereafter by an almost normal curvilinear reces- 
sion. The erythrocytes from 2 uremic dogs yielded 
a normal loss of radioactivity. Following the 
disappearance of radioactivity the erythrocytes 
from the normal recipient dogs were tagged with 
radiochromium and autotransfused. The results 
were normal. The abdomino-thoracic lymph nodes 
of the uremic dogs revealed: littoral cell hyper- 
plasia, free erythrocytes in lymph sinuses, 


er) throphagocytosis and mild or no hemosiderosis. 
The erythrocytes from 11 patients with chronic 
uremia were autotransfused after tagging with 
radiochromium. In 2 the disappearance of the 
racioactivity was normal while in 9 the disappear- 
ance was prominently shortened (25-55 days). 
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The erythrocytes from 2 of the patients when 
transfused into normal subjects yielded the same 
shortened disappearance of the radioactivity. 


342. Effect of cysteine on cobalt-catalyzed 
polarographic protein waves. Orro H. 
Miuter. Dept. of Physiology, State Univ. of 
New York, College of Medicine, Syracuse. 
Additions of cysteine, dissolved in 0.1 n HCl, to 

solutions of bovine albumin in an ammonia- 
ammonium chloride buffer containing divalent 
cobalt produce an increase in the second peak of 
the polarographic double wave. This increase is 
of the same magnitude and occurs at the same po- 
tential as the single catalytic wave of cysteine 
alone in the same buffer. Hence it is impossible 
to tell whether the added cysteine is free in solution 
or has combined with the protein. In contrast to 
this, identical quantities of cysteine fail to pro- 
duce any catalytic wave in a similar buffer when 
it contains trivalent cobalt. However, when the 
cysteine solutions are first added to bovine al- 
bumin, left standing at room temperature for 
some time, and then are polarographed in trivalent 
cobalt buffer, an increase in the second peak of the 
double wave is observed. Therefore the cysteine 
must have combined either with the albumin, or 
with some split-product, to form the reactive 
group. The latter alternative is doubtful because 
polarograms remain unaltered if theybovine al- 
bumin is kept in the same acid medium (px 2.0) 
but without cysteine for a corresponding length 
of time. An acid medium is necessary for the 
formation of this complex which is fairly stable in 
the alkaline cobalt buffers used. Precipitation of 
the protein with sulfosalicylic acid liberates the 
cysteine from the complex, so that it can be re- 
covered in the filtrate. (Supported by a grant 
from the Natl. Insts. of Health, PHS.) 


343. Olfactory thresholds for some homolo- 
gous series of compounds. L. J. MULLINS. 
Biophysical Lab., Purdue Univ., Lafayette, Ind. 
If water-pumped nitrogen is caused to flow 

through the nose at a rate of 5-7 1/min., many 

common organic liquids are detectable in this gas 
stream when their vapor pressure is 10-* that of 

the pure liquid. If three homologous series (n- 

paraffins, n-alcohols, and n-alkyl chlorides) are 

studied, thresholds for olfaction are lowest for the 

4-5 carbon-atom compounds, and rise for com- 

pounds with either a greater or lesser number of 

carbon atoms. At any given number of carbon 
atoms, however, the threshold is about the same 
for members of any series, about 10~? at the 2 and 

10 carbon-atom molecule and 5 X 10~ at the 

4 carbon-atom molecule. (All figures are the frac- 

tion of the saturated vapor of the particular 

compound.) The compounds in the homologous 
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series mentioned are all flexible molecules, in that 
free rotation is possible about each atom com- 
prising the molecule. If a molecule is made rigid 
by the introduction of double bonds, the threshold 
for olfaction may decrease or remain unchanged. 
Since this effect cannot be correlated with changes 
in the chemical reactivity of the molecule, it is 
suggested that it is the change in the shape of the 
molecule produced by double bonds that is re- 
sponsible for the effects observed; butene-1 and 
cis-butene-2 have thresholds of about 5 X 10-8, 
while trans-butene-2. butyne-2, butane and iso- 
butane have thresholds of 5 X 10~*. Some of the 
phenomena of olfaction are understandable if the 
data are analysed with respect to two molecular 
parameters: a) molecular shape, and b) cohesive 
energy density (CED), which is defined as the 
energy of vaporization of a liquid per unit volume. 
This latter factor is roughly related to the parti- 
tion coefficient (oil/water). Thus, propyl alcohol 
and butane have the same shape but smell differ- 
ently because the CED of these two substances 
are different. Butane and butene-1 have the same 
CED but smell differently because their shapes 
are different. 


344. Measurement of extracellular fluid 
volume in nephrectomized dogs. PATRICK 
J. Mutrow,* Herspert M. OrsTREICH* AND 
Roy C. Swan. Dept. of Physiology, Cornell Univ. 
Med. College, New York City. 

Mannitol, thiosulfate and radiosulfate have 
been shown to be distributed into approximately 
equal volumes in nephrectomized dogs; sucrose 
into a slightly smaller volume. The distribution of 
these substances was further studied in nephrec- 
tomized dogs to determine a) whether the fall in 
their plasma concentrations is a simple ex- 
ponential function of time over many hours; b) 
whether the volume of distribution of each sub- 
stance is reproducible when the substance is 
reinfused; c) how closely the measured increment 
in each volume agrees with a one liter infusion. 
In two dogs, the fall in plasma concentrations of 
these substances was studied simultaneously for 
30 hr. From 2} to 30 hr. after infusion, the concen- 
tration of each decreased as a simple exponential 
function of time, and, therefore, did not indicate 
gradual equilibration with remote extracellular 
areas. In four dogs, after simultaneous measure- 
ment of the volume of distribution of these sub- 
stances, they were reinfused. The remeasured 
volume of each substance was equal to its first 
measurement. Their volumes of distribution were 
concomittently measured in four other dogs, fol- 
lowing which a liter of solution, containing Nat, 
K*, HCO;-, Cl ions at extracellular fluid concen- 
trations, was infused. The mannitol volume of 
distribution increased by an amount equivalent 
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to 97% of the infused solution. The increments in 
the other volumes did not agree as closely. 


345. Cold torpor and fasting in the turtle, 
Chrysemys picta. X. J. Musaccutia AND G. L, 
Rapatz.* Dept. of Biology, St. Louis Univ., St. 
Louis, Mo. 

In nature, or under artificial laboratory condi- 
tions, turtles are known to withstand cold torpor 
and prolonged fast. This study was made to evalu- 
ate some of the physiological changes which may 
result from cold torpor and fasting in the fresh 
water turtle, Chrysemys picta. Laboratory control 
specimens and experimental specimens, prior to 
cold exposure and fast, were maintained at 
24° + 3°C and fed horsemeat and_tciiuce ad 
libitum. For experimentai purposes, 19 specimens 
were kept at 5° + 1°C for periods of 4-8 wk. and 
17 specimens were iasted for periods of from 6-8 
wk. A number of differences were observed in the 
laboratory controls, in the cold-torpored and 
fasted groups. Among the controls the blood 
glucose (mg/100 ml) was 76, for the cold-exposed 
68, and 49 for the fasted. The liver glycogen, 
hydrolyzed to glucose (gm/100 gm), was rela- 
tively similar in the controls and fasted specimens, 
11.7 and 10.4 respectively; however, it was mark- 
edly lower in the cold-torpored specimens, 4.4. 
Conversely, the total fatty acid content (as % of 
fresh tissue) of the livers from cold-torpored 
specimens was highest, 622, lowest in the fasted 
specimens, 282, and intermediate in the control 
specimens, 466. Urine nitrogen studies (expressed 
as mg/100 ml) for each group of turtles are given 
as follows: a) laboratory controls: NPN, 147; 
uric acid, 20; urea N, 85; creatinine, less than 1. 
b) Cold-torpored: NPN, 104; uric acid, 42; urea N, 
43; creatinine, from a trace to 8. c) Fasted: NPN, 
213; uric acid, 48; urea N, 121; creatinine, from 1-8. 


346. Cholinesterase activity in cytoplasmic 
particles from rabbit brain. P. NATHAN AND 
M. H. Aprison (introduced by H. E. Himwicn). 
Galesburg State Research Hosp., Thudichum Psychi- 
atric Research Lab., Galesburg, Ill. 
Cholinesterase has been shown to be connected 

with nerve conduction and it is thought. to be 

located chiefly in the nerve membrane. A study of 
the distribution of cholinesterase in brain «ells 
would be of interest because inferences concer: ing 
the cytoplasmic structure of the cell memb: ane 
could be made. Gray matter (caudate nuc eii) 
from the brain of rabbits was homogenize: in 
0.25 m sucrose; the cytoplasmic particles vere 
separated from the soluble tissue fractior by 
differential centrifugation. The fractions con’ .1in- 
ing the large cytoplasmic particles and the r ito- 
chondria contained 70% of the homogenate n tro- 
gen as well as 70% of the cholinesterase activity. 
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Tie soluble tissue fraction had only a negligible 
portion, namely 8%, of the total enzyme activity 
al hough it contained 20% of the homogenate 
ni._rogen. The highest cholinesterase activity was 
found in the microsome fraction. It contained 18% 
of the homogenate enzyme but only 7% of the 
to‘al nitrogen. Washing the mitochondrial and 
microsome fractions removes relatively small 
aniounts of nitrogen and does not significantly 
alier their cholinesterase activity. Therefore, a 
siiaple adsorption of the enzyme on these particu- 
lates is unlikely. Over 90% of the brain cell 
cholinesterase is found in the cytoplasmic particu- 
lates. If it is assumed that the enzyme is located 
primarily in the nerve membrane, it may be con- 
cluded that in homogenized tissue the membrane 
constituents are chiefly found in the microsome 
and mitochondrial fractions. 


347. Use of radioactive phosphorus (P*2) to 
measure severity of radiant energy burns to 
the rabbit ear. C. M. NerL (introduced by 
H. Specut).. Naval Med. Research Inst., 
Bethesda, Md. 

The relation of the accumulation of P*®? to the 
severity of flash-type burns of the rabbit ear was 
reported last year (Federation Proc. 13: 104, 1954). 
The present report presents further experimental 
evidence substantially improving the determina- 
tion of variability and making its application more 
certain. Twenty adult albino rabbits (reported) 
received 0.2-2.4 sec. burns to one ear from a 7.5 
cal/sec!/em™? tungsten lamp source. These were 
injected intracardially with 200 ue of P%? as phos- 
phate, and daily determinations of radioactivity 
by in vivo surface counting were made. The ratio 
(calculated daily) of radioactivity in exposed 
ear to control ear gave the expression, activity 
ratio (in percentages) which, averaged for 5 days, 
is the severity ratio. The previously used ag- 
gregate experimental error has now been resolved 
into errors arising from a) biological variability of 
unburned, control rabbits; b) recording instru- 
mental error; c) error from variability of burned 
tissue. From 8 unburned rabbits, a and b combined 
produce a dispersion whose S.D. is +4%. From 
duplicate readings on 6 unburned and 5 burned 
rabbits, b gives S.D. 43%. The reliability of the 
difference between two burns may now be tested 
by showing that an observed difference of severity 
ratio exceeds 20% (calculated from a, b and c). 
Also, a convenient scale of 10 units of burn severity 
for the range 100%-240% at 15% intervals may be 
constructed. 


48. Investigation of horizontal components 
0! heart-vector by means of circumferential 
chest leads at mid-ventricular level. C. V. 
Neuson* anp Hans H. Hecut. Dept. of Medi- 


AMERICAN PHYSIOLOGICAL SOCIETY 


107 


cine, Univ. of Utah College of Medicine, Salt 

Lake City. 

By means of comparative studies between three- 
dimensional and two dimensional (J. Physiol. 
116: 15P, 1952) electrolytic tank models of the 
human thorax, it has been shown that if the verti- 
cal angle a lies within the range +30°, the distri- 
bution of potential around the boundary of the 
flat (‘two dimensional’) tank is very similar to the 
distribution of potential around the deep (‘three 
dimensional’) tank at the level of the dipole 
center. Measurements in two-dimensional models 
can, therefore, provide information about the 
horizontal component of the heart-vector. In 
addition to model experiments, circumferential 
chest leads were taken at mid-ventricular level 
of several normal and abnormal subjects using a 
plastic belt holding 23 electrodes. The vertical 
angle a was computed from bipolar limb leads. 
For those cases in which @ lay in the range +30° 
with the horizontal plane, the potential distribu- 
tion around the chest was plotted for various 
instants of time. It was found that for the human 
subjects the horizontal component corresponded 
to a single dipole at some times; at other times, 
two or more effective dipoles were evident. By 
comparing these measurements with results on the 
model, it was possible to determine the horizontal 
angle. The method provides a check on calcula- 
tions of this vector quantity derived from con- 
ventional surface electrocardiograms. (Supported 
by the Life Insurance Research Fund and the 
American Heart Assn.) 


349. Visual cell effects of high oxygen pres- 
sures. WERNER K. NoELL Roswell Park Memor- 
ial Inst., Buffalo, N. Y. 

It was tested whether the high metabolic rate 
of the visual cells and their metabolic peculiarities 
render these cells susceptible to oxygen poisoning. 
Using the electroretinogram as an indicator of 
visual cell function, rabbits were exposed to oxy- 
gen concentrations of 60 to 100% at ambient 
pressure. Significant attenuation of the electro- 
retinogram became manifest between 20 and 36 
hours during 100% Os, between 50 and 90 hours 
during 75-80% O. and variably after 100 hours for 
oxygen concentrations of 60-65%. Full recovery 
from this effect occurred if exposure was termi- 
nated at an early stage. Prolonged exposure with 
progressing effect rendered recovery incomplete. 
Histological examination then revealed selective 
degeneration of the visual cells. The areal dis- 
tribution and other characteristics of the histo- 
logical changes were the same as after poisoning 
with intravenous iodoacetate (J. Cell. & Comp. 
Physiol. 40: 25, 1952). Degeneration of more than 
70% of the visual cell population resulted from 
exposure for 48 hours to 100% Os. The effect of 80% 
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oxygen for about 100 hours was of the same mag- 
nitude in most animals. These effects strikingly 
contrasted with the apparent well being of the 
animals soon after exposure. The visual cell ap- 
pears to be a most promising tool for the analysis 
of the cellular effects of O2 poisoning. 


350. Acute cold and renal function in dogs. 
Wituram C. NvuNGESSER (introduced by 
BENJAMIN DEBoER). Dept. of Physiology and 
Pharmacology, Univ. of North Dakota School of 
Medicine, Grand Forks. 

Unanesthetized: trained female dogs having 
bladder cannulas implanted were repeatedly ex- 
posed to cold room temperatures decreasing to 
lows of 4.0 to 1.8°C for periods of 1 hr. following 
45-min. control observations at room tempera- 
tures of 22-24°C. Rectal temperatures and the 
skin temperatures of foot and back were followed. 
Renal clearances of creatinine and PAH and also 
water and chloride excretion were determined. 
Cold exposure resulted in a sharp decrease in foot 
temperatures and smaller decreases in back tem- 
peratures, both suggesting a decrease in peripheral 
blood flow. Shivering occurred in these animals 
and little change occurred in rectal temperatures. 
Usually, cold resulted in a decrease in renal plasma 
flow and chloride excretion. Glomerular filtration 
rate and water excretion were less frequently and 
less markedly decreased. (Aided by a contract with 
the Arctic Aeromed. Lab.) 


351. Diastolic determination of ventricular 
ejection. Eric OGpEN AND N. M. Buck.ey.* 
Dept. of Physiology, College of Medicine, Ohio 
State Univ., Columbus. 

The end-diastolic volume, according to 
Starling’s law the major determinant of the next 
systolic activity, must be determined by the 
duration of diastole, the average rate of inflow. 
The latter must depend on the average filling head 
and the resistance offered by the ventricle to this 
inflow. These functions have been simultaneously 
measured and varied in isolated ventricle prepara- 
tions. Duration was varied by electrical excita- 
tion; the rate of inflow by changing the filling 
head. The resistance to filling (ratio of intraven- 
tricular pressure to rate of inflow during 
mid-diastole) rises with increased heart rate and 
falls with increased filling head. This ratio may 
be separately varied by the use of inotropic drugs. 
Increased ejection whether by increasing filling 
or by positive inotropes is preceded by a lower 
filling resistance; decreased ejection produced by 
increased heart rate, negative inotropes, or de- 
creased filling head is accompanied by higher 
filling resistance. This suggests that ejection is 
predetermined not only at end-diastole but in 
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part by the condition of the ventricle during mid- 
diastole. There is some evidence that the rate of 
fall of intraventricular pressure at the beginning 
of diastole gives an even earlier index of the 
destined stroke volume. Attempts are being made 
to examine corresponding relationships when the 
heart is made to work against varying output pres- 
sures. (Supported in part by grants from Central 
Ohio Heart Assn. and Natl. Insts. of Health.) 


352. Factors affecting pulmonary diffusing 
capacity for CO in normal subjects. C. M. 
OaiLviE,* J. M. Morton* ann R. E. Forster. 
Depts. of Physiology, Pharmacology and Anes- 
thesiology, Grad. School of Medicine, Univ. of 
Pennsylvania, Philadelphia. 

Values for the pulmonary diffusing capacity for 
CO (Deco) measured by a modification of the 
Krogh breath-holding technique, decrease with 
increasing time of breath-holding (J. Clin. In- 
vestigation 33: 1135, 1954). However, standardiza- 
tion of the test by arbitrarily selecting a 10-sec. 
period for breath-holding yields values for Deco 
which compare favorably with other tests of Dco 
or Do,. The standardized procedure requires of 
the subject only that he inspire a mixture con- 
taining 0.3% CO, 10% He, and 20% Ox, hold his 
breath for 10 sec. and breathe out; the only meas- 
urements needed are those of alveolar volume 
(residual volume plus inspired volume), of the 
duration of breath-holding, and of the CO and 
helium concentrations in inspired and in expired 
alveolar gas. In healthy subjects, a) repeated 
tests show maximal variations of less than 15%, 
b) there is correlation between body surface area 
and Deo and c) Deo increases 1.5 to 2-fold with 
moderate exercise. In present form, the method 
lends itself to rapid and frequently repeatable 
estimations of Deo for physiological and clinical 
measurements. 


353. Electrolyte transfers in plasma, skeletal 
muscle, and heart of normo- and hypo- 
thermic dogs during hyperventilation and 
anoxia. Norman S. OLseN, GuILrorp G. 
RupoiPH* AnD FRANK GOLAN. Research Lab. 
and Radioisotope Unit, Thayer VA Hosp., Nush- 
ville, Tenn. 

The increased myocardial irritability and ‘re- 
quency of ventricular fibrillation during hy»o- 
thermia and anoxia of dogs suggest a chang: in 
electrolyte pattern. In this study, dogs were gi: en 
isotonic solutions of K*, Na‘, or Br® in ra- 
venously and allowed to equilibrate for abou’ 15 
hr. At the end of this period, the animals were 
divided into two groups; the first were maintaied 
at normal temperature, while the second \ere 
cooled to about 23°C. Control samples of arterial 
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plasma, skeletal muscle, and left.auricle were ob- 
tained during hyperventilation. After 3 min. of 
anoxic anoxia, produced by stopping artificial 
respiration, samples of arterial plasma, skeletal 
muscle, and right auricle were obtained. Suitable 
aliquots of the samples were counted using either 
and end-window or well Geiger-Muller tube. In 
the hypothermic animals the sodium and potas- 
sium in plasma, skeletal muscle, and auricle de- 
creased, whereas bromide increased. In skeletal 
muscle, the ratio of potassium to sodium decreased 
in the cold state, while the same ratio tended to 
increase in the auricle. During anoxia sodium and 
bromide levels fell in the plasma and rose in the 
resting and working muscle, while potassium in- 
creased in the plasma and decreased in muscle. 
Anoxia during hypothermia produced the same 
changes to a lesser degree. 


354. Influence of perfusate phosphate con- 
centration on phosphate uptake in isolated 
rabbit heart. Akira Omacui, JoHN M. GINSKI 
AND Mitsuko Eto (introduced by C. I. Reep). 
Dept. of Physiology, School of Medicine, Loyola 
Univ., Chicago, Ill. 

In our study of phosphate metabolism in cardiac 
tissue, Langendorff preparations of the rabbit 
heart were perfused with oxygenated Ringer- 
Locke’s solution containing, in different ‘experi- 
ments, 0.5, 1, 5, 25, and 50 wg P/ml of inorganic 
phosphate. Following a half hour equilibration 
period, the hearts were exposed to fluid containing 
radioactive inorganic phosphate for 1 hr. Before 
the tissue was frozen for chemical analysis, phos- 
phate-free perfusate was delivered to the organ 
briefly in orter to to clear the extracellular spaces 
of radioactive phosphate possessing high specific 
activity. The rate and amplitude of cardiac con- 
tractions were not influenced by the amount of 
phosphate added. When phosphate uptake is 
plotted against perfusate concentration, a curve is 
described which resembles closely an adsorption 
isotherm. A Michaelis-Menten constant of 
1.6 X 10-4m may be calculated as well as a maximal 
velocity rate of 48 ug P/gm ventricle/hr. for this 
preparation. At regions of the curve where the 
uptake appears to be close to maximal, the specific 
activity of the tissue inorganic or high energy 
phosphate is at best 0.1 of the value for the per- 
fusate inorganic phosphate. Total acid-soluble 
phosphate concentration in the tissue increases as 
more phosphate is present in the perfusate, the 
increase in phosphocreatine accounting for a large 
portion of this change. (Supported in part by 
PHS Grant H-413.) 


355. Electrophoretic studies of nutritional 
muscular dystrophy in rabbits. H. OprEen- 
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HEIMER,* A. E. MitMan* anv A. T. MILHoRAT. 

Depts. of Psychiatry and Medicine, Cornell Univ. 

Med. College, New York Hosp., New York City. 

The effect of nutritional muscular dystrophy in 
rabbits (induced by deprivation of vitamin E) on 
the composition of blood serum was studied by 
means of both the moving boundary and paper 
electrophoresis methods. The electrophoretic 
mobilities of the serum proteins (barbiturate 
buffer, pu 8.6, ionic strength 0.1) did not differ 
from those of normal serum, but the electro- 
phoretic pattern revealed a significant difference in 
the relative quantities of these proteins. The most 
striking differences were the lowered albumin/ 
globulin ratio (0.65 + 0.17 in dystrophic serum and 
1.38 + 0.24 in normal serum) and the considerably 
increased relative concentration of 6-globulin 
(25.9% + 4.4 and 16.7% + 1.4; respectively). This 
increase in 6-globulin may reflect an increase of 
lipo-proteins, since there was a corresponding in- 
crease in the 6-lipid band. On the administration 
of vitamin E to dystrophic animals the return of 
the electrophoretic pattern to normal occurred 
after the clinical symptoms had disappeared. 


356. Physiologic studies with high speed 
cinefluorography by means of image ampli- 
fier on interventricular septum, coronary 
arteries and venous azygous system. M. J. 
OPPENHEIMER AND PETER R. Lyncu.* Dept. of 
Physiology, Temple Univ., School of Medisian, 
Philadelphia, Pa. 

These studies were carried out by the technique 
of Stauffer, Stewart and Chamberlain (Federation 
Proc. 1955). In cats it was possible to carry out a 
standard intravenous angiocardiogram with 25 ce 
of 25% thorotrast. This material stays in the blood 
stream and the great veins, great arteries and 
cardiac chambers are continuously visualized. 
Interventricular septum which is less radio-opaque 
is easily demonstrated in the lateral view of the 
unopened chest. The septum was seen to encroach 
on the right ventricle during acute epinephrine 
hypertension. Moving picture films were made at 
64 frames/sec. Closed circuit television was also 
used. Diodrast (70%) was injected by catheter into 
the root of the aorta (dogs). This procedure gave 
excellent visualization of the movements of the 
aortic valves and the filling of the coronary 
arteries, uncomplicated by opaque material in 
cardiac chambers. A frame was taken each 0.015 
sec. as compared to previous x-ray techniques 
where 0.1-0.2 sec. intervals were used (Circula- 
tion, 1: 1188, 1950). Diodrast (70%) was introduced 
into bodies of vertebrae (Tio — Le). The opaque 
medium was photographed at 64 frames/sec. as it 
entered vertebral plexuses, outlining in turn 
dorso-spinal veins and azygous vein as it reached 
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right atrium with great rapidity (Brit. J. Radiol. 
27: 16, 1954). Valsalva maneuvers stopped this 
flow. In all these procedures it was feasible to 
make films at 200-300 frames/sec. (Supported by 
H. T. 5041, PHS.) 


357. Mechanism of early and chronic renal 
hypertension as tested by Hydergine. [RENE 
H. Oyen (introduced by Frep R. GriFriTH, 
Jr.). Dept. of Physiology, School of Medicine, 
Univ. of Buffalo, Buffalo, N. Y. 

In 48 experiments on 10 normal dogs, Hydergine 
Hydergine (0.20-0.012 mg/kg) decreased GFR by 
an average of 9.9% (P < 0.001), decreased RPF by 
26.0% (P < 0.001) and increased FF by 25.1% 
(P < 0.001). Blood pressure fell 6.9% (P < 0.001). 
The effect on renal function was the same at high 
and low dose levels. The renal hemodynamic and 
hypotensive effects of Hydergine were also studied 
at 5-wk. intervals for 55 wk. in 5 hypertensive 
(Goldblatt) dogs. Blood pressure was decreased to, 
or nearly to, prehypertensive levels by Hydergine 
at all times after hypertension was established. 
In the early weeks of hypertension, GFR and RPF 
were decreased by Hydergine more than in normal 
dogs, 13.7% (P < 0.001) and 30.6% (P < 0.001), 
respectively. As hypertension increased in dura- 
tion, these changes became progressively smaller, 
GFR being decreased by only 1.1% (P > 0.1) and 
RPF by 19.1% (P > 0.1) at 55 wk. Calculation of 
the slopes of linear regression lines from GFR and 
RPF data with time as a variable confirms that 
there is a significant trend (P < 0.001 for GFR, 
P < 0.02 for RPF) toward a decreasing effect of 
Hydergine on renal hemodynamics as_ hyper- 
tension increases in duration up to 55 wk. This 
trend implies that in chronic hypertension there is 
a tendency for renal vasodilation to offset the renal 
vasoconstriction normally elicited by the fall in 
blood pressure. The dilatation is probably due to 
peripheral sympathetic blockade and central 
inhibition of vasomotor tone. Therefore, chronic 
hypertension may be maintained partly by in- 
creased central and _ peripheral sympathetic 
activity. 


358. Barometric pressure variation at alti- 
tude. NELLOo Pace. Dept. of Physiology, Univ. of 
California, Berkeley, and White Mountain Re- 
search Station, Big Pine. 

Daily, 8:00 a.m. barometric pressure readings 
obtained for 5 years at 10,600 ft and for 2 years at 
12,470 ft at White Mountain have been sum- 
marized. The monthly the annual variations are 
consistent, relatively large and physiologically 
significant, and of equal magnitude at the two 
altitudes. The mean monthly pressure is 10.4 mm 
Hg higher in July than in March, an equivalent 
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altitude difference of 560 ft. The alveolar pi), 
could thus vary by 1.9 mm Hg and the arterial ‘), 
saturation by 0.9%. The highest and lowest baro- 
metric pressures of the year, on the average, are 
24.8 mm Hg apart, an altitude difference of 1350 
feet. The largest difference observed in one yeur 
was 29.4 mm Hg, an altitude difference of 1610 {t, 
an alveolar pO: difference of 5.6 mm Hg and an 
arterial saturation difference of 2.6%. The vari- 
ation during a single month may also be large. 
Thus, during a winter month the barometric pres- 
sure may change by 20.0 mm Hg, an altitude differ- 
ence of 1095 ft, an alveolar pO: difference of 3.8 
mm Hg, and an arterial saturation difference of 
1.8%. The variation during summer months is less, 
and may be as little as 5.9 mm Hg, an altitude 
difference of 315 ft. The mean monthly variation 
is 14.1 mm Hg, an altitude difference of 760 ft. It is 
clear that fluctuations in barometric pressure may 
be a physiologically important variable at high 
mountain altitudes, and precise measurement of 
the ambient pressure may help account for the 
variability seen in individual response or per- 
formance at a fixed site from time to time. The 
physiological effect is expected to increase with 
altitude. 


359. Oxygen consumption in relation to 
thyroid activity in fat-free rats. THEODORE 
C. Panos,* Ricoarp L. WALL* ANpb JouHN C. 
Finerty. Depts. of Pediatrics and Anatomy, 
Univ. of Texas Med. Branch, Galveston. 

Rats fed a fat-free diet characteristically show 
marked elevation of oxygen consumption, which 
can be returned to normal by supplementing the 
diet with the essential fatty acid (methyl lino- 
leate), an unsaturated fat (cottonseed oil) or 
transfer to a laboratory chow diet. Previous evi- 
dence indicates that this increased oxygen con- 
sumption is not a result of hyperthyroidism inas- 
much as the absolute and relative weight of the 
thyroid is reduced and histological study of the 
gland reveals normal to reduced cell heiglit. 
Further evidence to eliminate a possible role of 
thyroid activity was obtained by studies of radio- 
active iodine uptake in rats fed a fat-free diet ‘or 
4 and 8 weeks. Results show that iodine uptake »y 
the thyroids of fat-free rats was not significan' ly 
different from that in controls fed a laborat«ry 
chow diet. (Supported in part by grant A- 50 
from Natl. Insts. of Health, PHS.) 


360. Unequal distribution of red cells «id 
plasma in renal cortex; significance or 
renal hemodynamics. J. R. PAPPENHEI): JR 
anp W. B. Kinter.* Harvard Medical Schl, 
Boston, Mass. 
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Che following evidence suggests that the renal 
cortex is normally perfused with a plasma-rich 
fr.ction of the blood, whereas a cell-rich compo- 


nat is bypassed through regions functionally re- 


moved from active tubular tissue. a) In anes- 
thotized cats or dogs the renal extractions of PAH 
or Diodrast-I'*! decrease with decreasing hemat- 
ocrit, reaching values in the range 50-30% when 
fev cells are present (animals breathing oxygen). 
This phenomenon is rapidly reversible and trans- 
fer maxima are unaffected by the changes of hemat- 
ocrit. At any given hematocrit the extraction 
raiio is independent of the plasma concentration 
until the transfer maximum is reached. The results 
are not easily explained in terms of a diffusion 
limitation at high plasma flows. We suggest that 
when cells are removed the plasma is free to flow 
through short circuits previously occupied by cells 
and inaccessible to the tubules. b) Donor animals 
were allowed to incorporate P® into phospholipids 
of red cells and plasma protein. After dialysis, 
these tagged cells or plasma were injected sepa- 
rately into recipients prepared so that beta radi- 
ation at surface of kidneys, muscle and spleen 
could be recorded (maximum penetration of P* 
radiation is 5 mm). For a given activity in arterial 
blood, the surface radiation over the kidney is 
less when the P*?-phospholipid is in the cells than 
when it is in the plasma (ratio 1:2), thus indi- 
cating that the dynamic hematocrit of the renal 
cortex is only } that of blood entering or leaving 
the kidney. The theory that red cells are separated 
from plasma within the kidney may explain several 
controversial problems relating to autoregulation 
of glomerular pressure and renal blood flow and to 
the significance of renal vascular shunts. 


361. Visceral hypothermia in management of 
ischemic shock. W. M. Parkins, M. BEen* 
AND H. M. Vars. Harrison Dept. of Surgical Re- 
search, Schools of Medicine, Univ. of Pennsyl- 
vania, Philadelphia. 

Shock and paraplegia occur following balloon 
catheter occlusion of the thoracic aorta (T 8-10). 
Kight of 10 dogs survived 30 min. of occlusion, 4 
having hind quarter paralysis. Following 60 min. of 
occlusion 4 of 10 survived; all 4 were paralyzed. 
After 2 hr. occlusion all of 5 died; average survival 
time, 3 hr. Generalized hypothermia (iced surface 
cooling or blood refrigeration) to rectal tempera- 
tures of 30°C (10 dogs) and 25° (10 dogs) prevented 
anoxial damage to the spinal cord; with 1 hr. 
occlusion none of the 4 (30°) or 7 (25°) survivors 
was pareplegic. The hazards of cardiac arrest and 
fib:illation precluded lower temperature levels by 
gereralized hypothermia. Differential hypo- 


thermia of the viscera was induced within 5 min. 
by the rapid filling of the opened peritoneal cavity 
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with 5°C saline. Recirculation of the cold saline 
through an iced bath maintained duodenal tem- 
peratures near 10, 15, or 20°C, liver temperatures 
about 20-28°, and organs central to occlusion 
about 24-30°C. All of 4 dogs survived after 1 hr. 
of ischemia and 5 of 6 survived after 2 hr. of aortic 
occlusion at T 8-10. Dogs with the intraperitoneal 
saline maintained near 37°C provided additional 
controls. Two of 4 survived 1 hr. of ischemia, and 
none of 4 survived after 2 hr. occlusion. Protection 
against paraplegia, as well as bloody diarrhea, 
hemoconcentration, hypotension and mortality in 
this type of ischemic shock was provided by differ- 
ential hypothermia of the viscera. (Supported by 
Army Contract DA-49-007-MD-511.) 


362. Inhibition by asynchrony of impulses. 
Luioyp D. PartripGE (introduced by CLaupE V. 
WINDER). Dept. of Physiology, Univ. of Michigan, 
Ann Arbor. 

In discussing the mechanism of inhibition, 
Blair pointed out (Ann. Rev. Physiol. 1950) that in 
inhibition by interference ‘‘Factors affecting speed 
of conduction by disturbing relative arrival times 
will tend to decrease inhibition. . . .’? We have em- 
ployed temperature changes to alter conduction 
times, since nerve conduction rate has a rather 
high temperature coefficient (Qio about 2.4). 
Examining the highly integrated respiratory act 
in dogs while producing temperature changes on 
the brain stem over the respiratory cdibes. we 
have found that changes in amplitude, rate and 
respiratory mid-position are readily evoked. How- 
ever, with any surface temperature between 10°C 
and 48°C, produced by a water-heated or cooled 
coil, smoothly coordinated respiration was main- 
tained. During diathermy heating with intensities 
sufficient to produce visible tissue destruction 
coordinated respiration often persisted. It seems 
unlikely that respiration so well organized could 
have been sustained if inhibition were badly dis- 
rupted. Since it can be shown that small tempera- 
ture variations would change the degree of asyn- 
chrony, these drastic temperature changes at. the 
surface would be expected to have severely im- 
paired, in underlying centers, any inhibition based 
on interference. Thus this procedure has failed to 
produce evidence of the necessity of interference 
for the production of inhibition in this system. 


363. Mechanism of cortisone protection 
against stress. Karu E. Pascukis, A. Can- 
TAROW AND D. A. DeBras.* Div. of Endocrine 
and Cancer Research, Jefferson Med. College, 
Philadelphia, Pa. 

Adrenalectomized animals are very sensitive to 
various injurious agents; administration of 
adrenocortical hormones restores their resistance 
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to stress. The mechanism by which adrenocortical 
hormones exert this action is poorly understood. 
In experiments reported here, adrenalectomized 
rats were exposed to two forms of stress, cold ex- 
posure (2-4°C) and formalin injection. The 
stressed animals were treated by continuous 
infusion with compounds, the metabolism of which 
is believed to be influenced by cortical hormones, 
and their survival was compared with untreated 
adrenalectomized animals stressed similarly. Com- 
pounds tested include fructose, glucose, with and 
without insulin, fructose-6-phosphate, adenylic 
acid, amino acid mixtures, glutamic acid, pyru- 
vate, glutathione, pantothenate, coenzyme A. 
Partial protection was obtained with glucose, 
fructose, amino acids plus adenylic acid, panto- 
thenate, and glutathione (formalin stress), and 
with glucose (cold stress). In view of the possi- 
bility that small amounts of cortical hormone 
might be permissive for utilization, or for entry 
into cells, of such compounds, the latter were also 
tested in combination with subprotective doses of 
cortisone (controls: cortisone treated). In some 
instances a ‘synergistic’ or ‘potentiating’ action 
was found. In another series of experiments, the 
influence of various drugs influencing the 
autonomic nervous system was studied in a similar 
way. Pendiomide tartrate partially protected 
against cold stress; dibenamine and_ chlor- 
promazine against formalin stress. 


364. Recovery of blood leucocytes after acute 
peripheral depletion. Harvey M. Part, 
Mary A. MALoney* Anp EvcGenta M. Jackson.* 
Div. of Biological and Med. Research, Argonne 
Natl. Lab., Lemont, Til. 

Leucocyte recovery in dogs after acute pe- 
ripheral depletion appears to be qualitatively 
similar whether reduction in white blood cells is 
achieved by exchange transfusion with leucocyte- 
free blood or by injection of leucocyte antiserum. 
The mechanism of compensation for the decline in 
cells produced by either technique may involve a 
physiological negative feedback between circu- 
lating leucocytes and bone marrow. For con- 
venience, leucocyte antiserum (rabbit antidog) 
has been used most extensively. Although the rela- 
tionship between the degree of leucopenia and the 
intensity of marrow stimulation has not yet been 
fully characterized, there is some indication of a 
linear increase in nonsegmented neutrophils 
during the recovery period as the minimal neu- 
trophil level decreases. When neutropenia is main- 
tained for several hours by repeated or continuous 
injection of antiserum, there is a progressive 
shift in the direction of greater immaturity, with 
the appearance of significant numbers of meta- 
myelocytes and myelocytes in peripheral blood. 
The pattern of leucocyte recovery is similar in 
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normal and splenectomized dogs. Present experi- 
ments are concerned more directly with the mecha- 
nisms that may be involved in regulation of neu- 


_ trophil levels and include an application of these 


findings to the modification of radiation-induced 
leucopenia and mortality. Results obtained in a 
small series of dogs indicate that antiserum in- 
jections during the first hours after total body 
x-irradiation appear to diminish the magnitude 
and duration of radiation leucopenia and, con- 
comitantly, to favor survival. 


365. Analysis of desiccating capsule tech- 
nique in measurement of cutaneous water 
loss. C. N. Petss, W. C. RANDALL AND A. B. 
HertzMan. Depts. of Physiology, School of 
Medicine, Loyola Univ., Chicago, IIll., and St. 
Louis Univ. School of Medicine, St. Louis, Mo. 
The measurement of sweating and evaporative 

rates in the human has been the subject of previous 
reports from this laboratory. The question has 
sometimes arisen as to the accuracy of the capsule 
method over the wide range of evaporative rates 
studied. The present report is an experimental 
study of this question. The uptake of water by the 
desiccant (finely divided Al,O; or ‘activated’ 
alumina) is a curvilinear function of time. Under 
the actual condition employed in using the capsule 
and at low evaporative rates, the deviation from 
linearity is insignificant. The capsule is therefore 
accurate in the measurement of low rates of 
evaporation. These data correlate well with com- 
parison of insensible evaporative rates obtained 
from weight loss data. At rates in excess of .3 to 5 
mg/cm?/min., the capsule fails to absorb all of the 
water evaporated. It is therefore necessary to mop 
the skin under the capsule with a previously tared 
blotter. Under these conditions the capsule should 
provide a reasonably accurate estimation of high 
sweat rates. This is confirmed by the general 
agreement of capsule and weight loss data. Thus, 
in competent hands, this procedure is simple, 
accurate and reproducible in the measurement of 
sweating, both at the insensible and sensible 
levels. 


366. Modification of Margaria’s method for 
determination of O,. consumption using 
Pauling oxygen meter. JOHN F. PERKINS, JR. 
Dept. of Physiology, Univ. of Chicago, Chicrgo, 
Til. 

Margaria, Meschia and Marro (J. Appl. Physiol. 
§: 776, 1954) measure V;, volume of inspired zs, 
and, by Pauling oxygen meter, P’Eo,, partial 1res- 
sure of oxygen in dry expired gas deprived of ‘'0:, 
in order to measure Vo,, oxygen consumption, by 
essentially the following equation: VO 2srpp = Vistep 
(Fro: — P’£o:/Ps)/(1 — P’£o.,/Ps). Since it is some- 
times more convenient to collect expired air, with- 
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out measuring V;, we have modified their pro- 
cedure as follows: Vo, = Fio.:V:1 — F’Eo:' V's 
_.1), where F’xzo, and V's equal, respectively, 
frac ‘tional concentration of O2 in, and volume of, 
expired gas deprived of CO:. V1 is now eliminated: 
=Vi = , + Vous and V’ E> Vi Pn Vor} Vi - 

V’, Wee Equation 1 then becomes: Vou = 
V';(Fio: — F’E0,)/(1 — Fio,) ....2). For a dry gas, 
Fo. = Po./Ps. For subjects breathing air, equation 2 
becomes: Vo, = V's (0.209 — P’ko,/Ps)/0.791 
....8). For mixtures other than air: Vor = V', 
(Pio: — P’Eo2)/(Ps — Pio.) ....4). In practice, 
the expired air is gently pushed from a Douglas 
bag through a tube containing about 75 cc of soda 
lime, thence through a humidifier to the spirometer 
for measurement of V’s. A by-pass beyond the 
absorber leads through a drier to the Pauling 
analyzer, thence back. During calculation of 


Functional Residual Capacity, by the Darling 
method, Vm = V's. (1 — P’¥o,/Ps). 


367. Tests of pulmonary function using re- 
cording Pauling O. meter and recording 
Wood oximeter. JoHN F. Perkins, Jr., PAUL V. 
Harper,* Witi1AmM E. ApamMs* AND RONALD R. 
Wemp te.* Depts. of Physiology and of Surgery, 
Univ. of Chicago, Chicago, Ill. 

We now use a recording Pauling-Beckman Oz 
meter printing Pao, on a linear scale on a Speedo- 
max recorder alternately with values for Sao,, in 
order to determine the relation between Pao, and 
Sao., a test previously described (Federation Proc. 
11, 12). This set-up also permits determination of 
Ne washout curves after onset of Oz breathing, 
rate of rise of Sao,, and measurement of Functional 
Residual Capacity (modified Darling method). 
Expired gas is collected during the 7 min. period of 
breathing Oz. Volume of Nz expired = Vey, = 
V'n(1 — P’xo,/Ps) where V’s and P’ko, represent 
volume and Po, (measured by Pauling meter) of 
dry expired gas deprived of COz according to a 
modification of Margaria’s procedure (J. Appl. 
Physiol. 6: 776, 1954) described elsewhere in this 
issue by one of us (J.F.P., Jr.). Sampled alveolar 
gas is similarly treated, P’ao, being its Po, Then 
Fax, = (1 — P’Ao,/Ps). The ordinate for the rising 
curve for P’ao, is expressed in terms of Fay,. Fay, 
at the start of O2 breathing S 0.81. Fay, remaining 
after 7 min. can also be determined from the 
graph, for calculation of F.R.C. The linear scale 
for Po, eliminates the need for replotting data. 


368. Crossed reflex effects initiated by stimu- 
lation of hindlimb nerves. E. R. PER (intro- 
duced by V. J. Wutrr). Dept. of Physiology, 
State Univ. of New York Med. Ctr., Syracuse. 
The experiments were performed on cats, 6 hr. 

or more after spinal section (C:) or decerebration. 

In spinal animals single shocks applied to hind- 
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limb nerve resulted in a low amplitude discharge 
in the contralateral ventral root of the appropri- 
ate segment. Similar stimulation of a dorsal root 
evoked a variable discharge, after a latency of 5-6 
msec., in contralateral ventral roots of the same 
and immediately adjacent segments. The contra- 
lateral discharges to single shocks could be re- 
corded only from peripheral nerves supplying 
muscles of physiological flexion. Changes in ex- 
citability of motor neurons contralateral to the 
site of stimulation were studied by testing the 
effects of single afferent volleys on contralateral 
monosynaptic reflexes. Stimulation of skin or 
mixed nerves at group IJ strength gave rise to 
facilitation of contralateral flexors of the knee 
and ankle beginning after about 5 msec. and last- 
ing 20-30 msec. A volley of group III strength in 
skin and muscle nerves resulted in facilitation of 
contralateral extensors beginning in 20-30 msec. 
and lasting up to 100 msec. In some instances 
stimulation of muscle or mixed nerves at group IT 
strength elicited an earlier facilitation of contra- 
lateral extensors, roughly corresponding to that 
noted for flexors. (Aided by a grant from the Natl. 
Inst. of Neurological Diseases and Blindness, 
PHS.) 


. 369. Effects of antihypertensive agents on 


amino acid decarboxylation and amine 

oxidation. H. Mitrcuett Perry, Jr., Son 

TEITLEBAUM AND Pearu L. Scuwartz \intro- 

duced by Joun R. Smitu). Hypertension Div. 

Dept. of Internal Medicine, Washington Univ., 

Saint Louis, Mo. 

Since decarboxylation of certain amino acids 
produces pressor ainines which are inactivated by 
oxidation, effects of non-neurogenic antihyper- 
tensive agents on these two processes were studied. 
Usually 10-4, and rarely 10-*, m 1-hydrazino- 
phthalazine halved DOPA decarboxylation by 
guinea pig kidney homogenate in the Warburg 
apparatus. Similarly 10-4 m_ 1,4-dihydrazino- 
phthalazine reduced activity }, and 2-hydrazino-5- 
phenylpyridazine }. Other antihypertensive agents 
including thousandth molar thiocyanate, pyro- 
phosphate, azide, 8-mercaptopropionate, 8-hy- 
droxyquinoline sulfonic acid, tetrahydrogen 
ethylenediamine tetraacetate, and cobaltous ion 
were inert. Because some antituberculous hy- 
drazines inhibit monamine oxidation, thousandth 
molar 1-hydrazinophthalazine and _ isonicotinic 
acid isopropylhydrazide were compared. Each 
halved tryptamine oxidation by guinea pig liver 
homogenate in the Warburg apparatus. Iso- 
nicotinic acid hydrazide and 1,4-dihydrazino- 
phthalazine gave less than 10% inhibition at this 
concentration. Thiocyanate, pyrophosphate, 
azide, B-mercaptopropionate, 8-hydroxyquinoline 
sulfonic acid, and tetrahydrogen ethylenediamine 
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tetraacetate were impotent at 10 times this con- 

centration. Oxidation was promoted by several 

transition metals for which these compounds have 

affinity. Vanadium was most potent; 10-5 m 

vanadyl ion increased enzymatic activity 138%, 

and hundredth molar 125%. Thousandth molar 

ferrous and cobaltous ion increased activity 20 

and 33%. Hundredth molar manganous, nickelous, 

ferric, chromic, and titanic ions were inert. 

Hundredth molar cupric ion decreased activity to 

18%. Equimolar cobaltous, and to a lesser extent 

ferric, but not cupric or manganous, ions blocked 

the inhibition of thousandth molar 1-hydrazino- 
phthalazine. As a control, thousandth molar 
l-hydrazinophthalazine did not inhibit renal suc- 
cinic dehydrogenase, reportedly reduced in hyper- 

tension, although copper and vanadium did. 

370. In vivo determination of arterial dis- 
tensibility and viscous resistance in dogs. 
L. H. Pererson anv R. B. Sueparp.* Dept. of 
Physiology, Univ. of Pennsylvania, Philadelphia. 
A method, previously described, was used to 

introduce a known, constant flow into the asecend- 

ing aorta of living, intact, anesthetized dogs. The 
flow pattern was essentially a square wave with 
respect to time. The flow was varied from 50 to 

100 cc/sec. Flow persisted beyond the time re- 

quired for the complete transmission of the pres- 

sure pulse to the periphery of the arterial system. 

Intra-arterial pressures recorded simul- 

taneously. Over 6,000 such arterial pressure pulses 

-were analyzed. These were recorded from 50 

normotensive dogs. During these studies their 

circulatory systems were altered by epinephrine 
acetylcholine, anesthetic 
agents and hemorrhage. When all data were 
plotted regardless of how the cardiovascular 
system was altered, the following relationships 
emerged. There was a direct correlation between 


were 


and nor-epinephrine, 


pulse wave velocity and blood pressure for each 
dog. The slopes were not linear, and they varied 
from dog to dog. The lumped data showed no 
apparent correlation between AP/AV and pulse 
wave velocity. When AP/AV was plotted against 
blood pressure, however, distinct bands appeared. 
With hemorrhage-induced hypotension AP/AV was 
high (4-5.5). At equivalently low pressures follow- 
ing injections of acetylcholine or anesthetic 
agents, AP/AV was low (1-1.5). At normal pres- 
sures the values varied from 2 to 3. At high pres- 
sures induced by epinephrine or nor-epinephrine 
the values were again high (4-6). This spread 
appears to explain the lack of correlation between 
AP/AV and pulse wave velocity which is found 
when a variety of cardiovascular influences are 
lymped together. 


371. Effect of gonadotropic and autonomic 


hormones on isolated frog testis. H. J. 
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PHiLiips AND R, J. Fevpnaus (introduced by 

C. M. Witnetms). Dept. of Physiology nd 

Pharmacology, Creighton Univ. School of Medi- 

cine, Omaha, Nebr. 

The isolated intact testis of Rana pipiens in ‘he 
presence of pituitary or chorionic gonadotropin 
release spermatozoa, The response occurs within 
3 hr. Of several procedures tried, the following 
gave the most consistent results: the frogs were 
killed by decapitation and the spinal cord de- 
stroyed by pithing. After 45 min., the testes 
were removed with as little excess tissue as pos- 
sible, washed by gentle immersion in amphib- 
ian Ringer’s solution and placed in 1 ml of 
Ringer’s solution at room temperature. One testis 
from an animal served as a test object to which 
either pituitary gonadotropin, chorionic gonado- 
tropin, epinephrine, norepinephrine or acetyl- 
choline was added. Another testis served as a 
control, Observations were made microscopically 
for the presence of spermatozoa. Spermiation 
could be produced with as little as 0.1 R.u./ml of 
pituitary gonadotropin or 0.05 1.u./ml of chorionic 
gonadotropin. The optimal response occurred 
with about 10 units of either gonadotropin. As the 
gonadotropin concentration was increased above | 
20 u/ml. the number of testes responding became 
less. Preliminary results indicate that chorionic 
gonadotropin potentiates the effect of pituitary 


gonadotropin on the isolated frog testis. lM!pi- 
nephrine or norepinephrine will also evoke spermi- ( 
ation but acetylcholine inhibits. The percentage of 
testes responding varies with the season. Gener- 
ally, the testes are more sensitive in the fall than | 
in the spring. ! 
f 
372. Thiouracil-induced reversal of estrogen I 
anti-atherogenesis in cholesterol-fed ! 
chicks. Rutu Pick, JEREMIAH STAMLER AND { 
L. N. Karz. Cardiovascular Dept., Medical Ie- ( 
search Inst., Michael Reese Hosp., Chicago, II. { 
Previous work from this department demon- ( 
strated that estrogens prevented coronary athero ( 
genesis in cholesterol-fed cockerels, This estrogen " 
anti-atherogenesis remained effective in depn- 
creatized chicks, in birds with hyperadre:o- 
corticism and corticoid diabetes, and in cock« 
maintained with masculine secondary sex cha:: 
teristics by concomitant administration of | 
doses of androgen. The present experiment ; 
undertaken to assess the effects of thiour: il | 
induced hypothyroidism on this estrogen + 
atherogenesis. Four groups of cockerels \ 
studied: /) control, 2) thiouracil-fed, 3) estroy: 
treated, 4) thiouracil + estrogen-treated; all 
ate a diet supplemented with 2% cholesterol 4 
cottonseed oil. After 5 weeks on this regimen, ‘he i 


incidence of coronary atherogenesis was: grou) J, 
86%; group 3, 11%; group 4, 70%. The growp 4 
chicks, exhibiting thiouracil-induced revers:! of 
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esirogen anti-atherogenesis, tended to maintain a 
typical estrogen pattern of plasma lipids. Thus, 
th ouracil apparently dissociated estrogen effects 
on plasma lipids and on coronary atherogenesis. It 
is concluded that thiouracil-induced hypothyroid- 
isi is the first procedure shown to be capable of 
overcoming estrogen prophylaxis of coronary 
atnerogenesis in cholesterol-fed cockerels. 


375. Effect of corticoids, progestins and cer- 
iain of their derivatives on the androgenic 
and myotrophic properties of testosterone. 
GREGORY Pincus AND Ratru I, Dorrman,* 
Worcester Fndn. for Exptl. Biology, Worcester, 
Vass. 

The effects on testosterone-stimulated seminal 
vesicle, ventral prostate and levator ani weights 
in castrated male rats receiving a series of 21- 
carbon steroids have been studied. The active 
adrenocorticosteroids, hydrocortisone and cor- 
ticosterone, acted as inhibitors particularly of the 
myotrophic effect of testosterone when adminis- 
tered at approximately 20 times the testosterone 
dosage. Cortisone and 11-desoxycorticosterone 
were inactive in all dosages tested. The following de- 
rivatives of adrenocorticosteroids were ineffective 
either as inhibitors or enhancers of — testos- 
terone action: 21-desoxycortisone, dihydro-cor- 
tisone, dihydro-11-desoxycortisone, dihydro-11- 
desoxycorticosterone. Progesterone acted as an 
especially potent inhibitor of the seminal vesicle 
and prostate weight increases, but also inhibited 
the levator ani stimulation. The potent progestin, 
19-nor ethinyl testosterone enhanced testosterone 
activity, but only in proportion to its intrinsic 
adrogenic activity. Of the non-progestational de- 
rivatives of progesterone studied, neither A5-preg- 
nenolone nor  68-lla-dihydroxyprogesterone 
affected the responses to testosterone, and 4-hy- 
droxyprogesterone enhanced the action of testos- 
terone, The probable mechanisms involved will be 
discussed. (Aided by grants from G. D. Searle & 
Co. and the PHS, C-2193.) 


374. Influence of glucagon (HGF) on insulin 
deposition of C\, labeled glucose in muscle 
glycogen. I. J. Pincus, M. E. Scorr,* M. 
Dunn* ann J. Z. Rurman.* Dept. of Physiology, 
Jefferson Med. College, Philadelphia, Pa. 
Previous work in our laboratory has suggested 

that Glucagon exerts its major, if not only, effect 

by increasing the rate of breakdown of liver 
glycogen, Unreported experiments on eviscerated 
dogs have suggested that Glucagon might inhibit 
glucose utilization promoted by insulin but these 
results were not reproducible. Studies were under- 
taken on the effect of Glucagon on the deposition 
of glycogen in the pancreatectomized dog using 
tracer amounts of Cy, labeled glucose. Glucagon 
alone had no significant effect. The average specific 
activity of muscle glycogen after the administra- 
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tion of insulin was 150 counts/min/mg and after 
the administration of insulin plus Glucagon was 
35 C/min/mg. These differences are statistically 
significant. These experiments suggest that in 
addition to its role in liver glycogenolysis Glu- 
cagon exerts an inhibitory effect on the major role 
which insulin plays; the deposition of muscle 
glycogen. (Aided by grants from Eli Lilly and 
Company and PHS.) 


375. Binding of a radiomercurial diuretic in 
the kidney in relation to diuresis. Ropert F. 
Pirrs AND Rocer Borauaragr.* Cornell Univ. 
Med. College, New York City. 

Studies in the dog and rat with Neohydrin 
labeled with Hg? have shown that the kidneys of 
both species rapidly remove the radiomercury 
from the blood stream. The rat, excretes very little 
radiomercury within the first 12 hr. after intra- 
muscular injection. Within 4-12 hr., half to three 
quarters of a dose of 1 mg Hg as Neohydrin/kg 
is fixed in the two kidneys at a concentration from 
200-800 times that of the plasma. BAL adminis- 
tered at the same time as Neohydrin greatly re- 
duces renal binding and increases excretion of the 
mercury. No other tissue of the rat binds the 
mercury to a degree comparable to the kidney. The 
dog excretes the radiomerecury of Neohydrin much 
more rapidly than does the rat and the renal 
binding is correspondly less. The clearance of 
mercury in the dog varies between 20 and YO% of 
filtration rate. With clearances in this range, the 
administration of BAL immediately increases the 
excretion of mercury. The clearance rises to twice 
or more filtration rate, then gradually declines. 
Our results indicate that the onset of diuresis 
following Neohydrin occurs when a. sufficient 
quantity of mercury is concentrated in the renal 
tissue to block some mechanism of ion reabsorp- 
tion. BAL reverses renal binding and the mereury 
is excreted in the urine. (We are indebted to the 
Lakeside Laboratories for assistance in the 
synthesis of Neohydrin, and to the National Heart 
Institute and the Life Insurance Medical Re- 
search Fund for financial assistance.) 


376. Heat of dephosphorylation of adenosin- 
triphosphate. R. J. Popousky anp C. Kir- 
ZINGER (introduced by MAaNnue. F. Moraes). 
Naval Med. Research Inst., Bethesda, Md. 

Using the Benzinger microcalorimeter (Feder- 
ation Proc. 13: 11, 1954), we made further determi- 
nations of heat of hydrolysis of ATP including 
heat of neutralization of the proton from ADP 
ionization (PopoLsky el al. Federation Proc. 13: 
113, 1954) and heats of neutralization of HCl in 
‘Tris’ and phosphate buffers, at pu 8.0. For com- 
parison with the ATP splitting data, results and 
standard deviations from the mean for electrical 
and chemical calibrations of the calorimetric 
method are also presented: Electrical, input 
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2 X 10-* to 14 XK 10-* Cal.: 90.00 + 0.38 Voltsec. 
Cal; chemical, 3-500 um of HCl neutralized in 
20 ce of N/50 NaOH: 13.78 + 0.05 Cal/m; neutrali- 
zation of 3-7 um of HCl in ‘Tris’: 11.60 + 0.05 
Cal/m; hydrolysis of ATP by myosin in 0.1 m 
‘Tris’ and 0.6 m KCl, including neutralization: 
16.40 + 0.10 Cal/m. From the latter two follows 
the heat of the pyrophosphate bond (including a 
small quantity for ionization of ADP): 4.80 + 0.10 
Cal/m. This quantity was not significantly differ- 
ent at lower ionic strengths (0.15 m KCl, 0.01 m 
KCl, 0.05 m ‘Tris’) and in phosphate buffer, where 
neutralization heat is approximately 9 Cal/m 
lower than in ‘Tris’. In phosphate, paired determi- 
nations of hydrolysis and neutralization heats 
were required, since neutralization heats were 
moderately increased in the presence of some 
myosin preparations. Changing myosin concen- 
trations between 0.055 and 0.18%, and ATP inputs 
between 2.7 and 15.4 um, did not detectably alter 
the results. ADP was not hydrolyzed by the 
myosin used. Heat of hydrolysis of ITP was not 
appreciably different from ATP. 


377. Transamination of 3-hydroxyphenyl- 
pyruvic acid in vivo. Ropert 8. Pocrunp,* 
WixiuraM DRELL* AND WiLiiAM G. CiarK. VA 
Ctr. and Dept. of Physiological Chemistry, Uni- 
versity of California Med. Ctr., Los Angeles. 
Recent studies in this laboratory have demon- 

strated that those substances decarboxylated by 

DOPA decarboxylase in vitro (Federation Proc. 12: 

62, 1953; J. Biol. Chem., in press) produce a pressor 

response in vivo (XIX Intern. Physiol. Congr., 

Abstr. of Communs., Montreal: 682, 1953). 3,4- 

Dihydroxyphenylpyruvie and 3-hydroxyphenyl- 

pyruvic acids are notable exceptions in that they 

behave as inhibitors of DOPA decarboxylase in 
vitro and as pressor substances in pithed cats; 
this pressor response can be prevented by DOPA 
decarboxy!ase inhibitors in vivo in the same way 
that the pressor response to DOPA is prevented. 

Isolation by ion exchange (BERGSTROM AND 

Hansson, Acta physiol. scand. 22: 87, 1951) and 

paper chromatography of the pressor components 

from the urine of cats injected intravenously with 

DOPA has led to the identification of the cor- 

responding amine, 3,4-dihydroxyphenethylamine; 

its concentration is markedly diminished when 

DOPA decarboxylase inhibitors have been ad- 

ministered prior to the DOPA. Ina similar fashion, 

3-hydroxyphenethylamine has been identified 
after injection of 3-hydroxyphenylpyruvic acid 
and its concentration likewise is greatly decreased 
by the prior injection of a DOPA decarboxylase 
inhibitor. Chromatography also reveals the pres- 
ence of 3-hydroxyphenylacetic acid in the urine. 

These observations suggest that transamination of 

3-hydroxyphenylpyruviec acid takes place in part 
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to form 3-hydroxyphenylalanine, which is de- 
carboxylated to the pressor amine 3-hydroxy.- 
phenethylamine. (Aided by the Los Angeles 
County Heart Assn., American Heart Assn., and 
Life Insurance Med. Research Fund.) 


378. Effect of plasma obtained from hy- 
pothalamico-hypophysial portal vessel 
blood on urinary electrolyte excretion by 
the rat. J.C. Porter, J.C. VANATTA AND H.T. 
DILLon (introduced by R. W. Lackey). Dept. of 
Physiology, Univ. of Texas-Southwestern Med. 
School, Dallas. 

Blood which drained into the sella turcica from 
the severed hypothalamico-hypophysial portal 


vessels of the heparinized dog following removal of§ 


the pituitary was collected by aspiration. The 
plasma of this blood was injected intraperitoneally 
into adult rats. Plasma from carotid artery blood 
from the same dog was used for the control. Rats 
receiving plasma from portal vessel blood excreted 
0.715 + 0.088 mEq of sodium/24 hr.; this quantity 
was significantly less (P < 0.01) than the 1.161 + 
0.140 mEq or 1.145 + 0.021 mEq of sodium excreted 
by rats which received plasma from carotid artery 
blood or 0.9% NaCl solution, respectively. Chlo- 
ride excretion or urine volumes were not signifi- 
cantly altered. Rats which received 5 daily in- 
jections of plasma from portal vessel blood did not 
show an increase in adrenal weights or modifica- 
tions of microscopic structure when compared to 
the controls which received an equal number of 
injections of plasma from carotid artery blood. 


379. Electroretinogram and spectral sensi- 
tivity of the eye of a pure cone mammal. 
JuLius PRAGLIN AND ALBERT M. Ports (intro- 
duced by F. R. Mautz). Depts. of Physiology and 
Surgery, Western Reserve Univ., Cleveland, 
Ohio. 

The prairie dog (Cynonyms Ludovicianus) has 
been reported to have a pure cone retina on the 
basis of histological studies. Investigation of this 
eye using the electroretinogram (ERG) have con- 
firmed this finding. If the height of the b-wave 
(or x-wave, if it is preferred to use this term for a 
positive ERG deflection under photopic condi- 
tions) as a criterion, the following general results 
have been obtained: 1) An increase in the height 
of the b-wave of only 20% upon passing from 
photopic to scotopic conditions. 2) A spectral 
sensitivity curve with a maximum at 535 mp. 
3) No Purkinje shift. The ERG of this anim: is 
the ‘I’ ERG of Granit. There is an off-effect waich 
may be as large as 2 mv; the b-wave may reach 3 
mv with intense stimulation. The spectral sensi- 
tivity of this eye is further modified by the !ens 
which has a yellow coloration. The relation of 
these findings to color vision will be discussed. 
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380. A quantitative study of remyelination. 
T. A. QuILLIAM (introduced by Berry Camp- 
BELL). Dept. of Anatomy, Univ. of Minnesota, 
Minneapolis. 

The myelinated fibers within the sural nerve of 
arabbit lie between 1 uw and 16 uw in total diameter 
(transverse sections stained by the Wolter modifi- 
cation of the Weigert-Pal technique). The single 
peak in the frequency distribution of their di- 
ameter sizes falls between 2 uw and 6 yu, and in the 
unifasiculate nerve trunk these fibers do not 
branch or taper over distances of up to 7 cm. 
Distally, however, where the nerve trunk divides, 
a small porportion of these fibers give off mye- 
linated branches and there is some evidence to 
support the belief that certain of the daughter 
fibers are larger than their parents in diameter. 
Remyelination was studied in 19 sural nerves sub- 
jected to a standardized crushing operation per- 
formed from 25 to 300 days previously. Proximal 
to a lesion the myelinated fiber populations 
undergo no change. Certain fibers in each regener- 
ating sural nerve pass through the crush site and 
enlarge in diameter more rapidly than do others. 
However, all the myelinated fibers become nar- 
rower as they traverse the lesion and they all 


if-B exhibit a peripherally directed taper as they 


proceed further distally. Both these features are 
most marked in early material yet myelinated 
branches are never apparent. These findings are 
especially interesting in view of the profuse 
branching associated with regeneration in muscle 
nerves. From the times of the first appearance of 
remyelination at different levels in specimens 
regenerated for from 25 to 35 days it is possible to 
conclude that this process proceeds peripherally 
from the crush site at a rate of about 4 mm/day. 


381. Nor-epinephrine, epinephrine and total 
catecholamines in cardiac and _ striated 
muscle under standard and experimental 
conditions. W. Rass AnD W. GiGcEE.* Univ. of 
Vermont, College of Medicine, Burlington. 

In the hearts and striated muscles of 130 dogs, 
hor-epinephrine and epinephrine were determined 
by bioassay (von Euler’s method), and total 
catecholamines by colorimetry (Shaw’s method). 
Like the hearts of other mammalian species and 
humans, the dog hearts contained approximately 
10 times more nor-epinephrine than epinephrine 
(averages 0.21 ug/gm vs. 0.022 ug/gm). Electrical 


‘@stimulation of the cardiac sympathetic nerves 


(stellate ganglia or post-ganglionic fibers) was 
followed by an average 86% increase of myocardial] 
nor-epinephrine while epinephrine remained 


virtually unchanged. Intraperitoneally injected 
epinephrine and nor-epinephrine were deposited 
in the heart muscle within 10 min. in large quanti- 
ties (average 2.4 ug and 1.0 ug/gm tissue, respec- 
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tively). Sympatholytic drugs (Regitine, Ben- 
zodioxane, Dibenamine) did not diminish the 
pharmacodynamically active catecholamines in 
the heart; the nor-epinephrine concentrations 
were even significantly increased by Regitine and 
Dibenamine. Regitine did not affect the nor- 
epinephrine accumulation in the heart muscle 
during sympathetic stimulation nor did it depress 
the accompanying tachycardia. Striated muscles 
of the hindleg contained smaller quantities of 
total catecholamines than the heart muscle but 
epinephrine constituted a higher relative per- 
centage (average 35%), in confirmation of earlier 
colorimetric findings of one of us (RAAB, Biochem. 
J. 37: 470, 1943). In striking contrast to the be- 
havior of the myocardium, the striated muscle 
did not accumulate injected epinephrine and nor- 
epinephrine. Rhythmical stimulation of the sup- 
plying somatic nerves left the muscular catechol- 
amines likewise unaltered and did not promote the 
deposition of injected epinephrine and nor- 
epinephrine. (Supported by PHS Grant H-698 
(C2R).) 


382. Distribution of ventilation and _ per- 
fusion to lobes of the dog’s lung. H. Raun, 
P. Sapout,* L. E. Farni* anv J. SHAPTRO.* 
Depts. of Physiology & Radiation Biology, Univ. 
of Rochester School of Medicine and Dentistry, 
Rochester, N. Y. 

Two separate studies were made. In the first, 
gas samples were withdrawn simultaneously and 
continuously from the upper and lower lobes by 
means of small polyethylene tubes placed in the 
corresponding bronchi. The CO2/O2 exchange ratio 
of these samples were found to be higher in the 
upper lobes than in the lower lobes, and, therefore, 
the V,/Q ratios must also be higher in the upper 
lobes than in the lower lobes. This is true in the 
supine as well as in the erect posture. In the 
second study the relative concentration of-a radio- 
active aerosol (daughter products of radon de- 
posited upon normally occurring dust particles) 
was determined in each lobe and related to the dry 
weight of the lobe. In the supine position the lower 
lobes received relatively less aerosol per unit 
weight than the upper lobes, while in the erect 
posture this phenomenon was reversed. On the 
assumption that the radioactive count is propor- 
tional to the relative alveolar ventilation, and 
estimating the approximate V,/Q ratio obtained 
in the first study, one can calculate the approxi- 
mate perfusion to these lobes. In the supine posi- 
tion the perfusion per unit lung weight is about 
the same in both upper and lower lobes. In the 
erect posture relatively more blood perfuses the 
lower lobe than the upper lobe. 
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383. Effect of sympathetic blocking agents on 
the increased oxygen consumption follow- 
ing administration of thyroxine. E. R. 
Ramey, H. BernsTern* anv M. 8S. GoLpsTEIN. 
Dept. of Physiology, Univ. of Chicago, and Dept. 
of Metabolic and Endocrine Research, Michael 
Reese Hosp., Chicago, Ill. 

Forty-eight hours following the subcutaneous 
administration of 1-thyroxine (150 gamma/100 
gm), an increase of 35% in oxygen consumption is 
seen in the rat. When sympathetic blocking agents 
(e.g., Dibenzyline HCI at 2 mg/kg twice daily) are 
also administered during this period, the increased 
metabolic rate in response to thyroxine fails to 
appear. The blocking agent has only minor effect 
on the oxygen consumption of control animals and 
is thus inhibiting the stimulatory action of thy- 
roxine on the metabolic rate. It is proposed that 
the sympathetic neurohumors are involved in the 
expression of at least certain of the actions usually 
attributed solely to thyroxine. 


384. Analysis of contraction of skeletal 
muscle. RoBertT W. Ramsey. Dept. of Physi- 
ology, Medical College of Virginia, Richmond. 
The ultimate unit of the contractile machinery 

is likened to a linear high polymer having e = 2.718 

..-reactive groups along its length which, when 

stimulated with no load, react irreversibly and at 

random statistically similar to the polymers 

discussed by P. J. Fuory, J. Am. Chem. Soc. 64: 

177, 1942 and F. T. Wall, ibid, 64: 269, 1942 in which 

1/2e or 18.4% of reactive groups are left isolated 

when the reaction (shortening) is complete. Under 
load, only those sites whose activation energies 
have been increased at the expense of the total 
energy initially present can react. The original 
number of reactive sites at zero load will be re- 
duced by the factor exponent (—P/0.33 Po) where 
P = Load, Po = maximum isometric tension at 
rest length (Lo), 1/0.33 has the dimensions of 
length and 0.33 Po = average heat of shortening 
from Lo to 0.184 Lo. The activated energy is de- 
graded as heat, stored in the load and reserved as 
potential energy in the structure. In the reversible 
range of shortening sufficient activated energy is 
reserved as potential energy to restore that frac- 
tion stored in the load. The system is restored in 
relaxation by acceleration of an isothermal re- 
action whose outward manifestation during con- 
traction is activation heat. If shortening exceeds 
1/3 Lo insufficient potential energy is reserved to 
restore that fraction of energy stored in the load 
and the fiber goes into the delta state. The series 
elastic component arises as a consequence of 
isolation of reactive sites during shortening. The 
analysis is extended to stretched muscle and the 
delta-state. The repeating subunit will be a multi- 
ple of 1/e or 0.368. With reasonable assumptions 
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the activation energy is calculated as 7000 ¢::l/m. 
(Aided by a contract between the Office of Naval 
Research and the Med. College of Virginia, NR 
113-099.) 


385. Kinetic aspects of the contractile re- 
action of extracted muscle fibers with ATP, 
CTP and UTP. R. E. Ranney (introduced by 
W. B. Draper). Dept. of Physiology, Univ. of 
Colorado School of Medicine, Denver. 

Glycerol extracted rabbit psoas muscle fiber 
bundles were induced to contract by the addition 
of various nucleotides to the muscle bath, and the 
rate of reaction was measured during the 1st min. 
of the contractile response. After 7 and 21 days of 
extraction at —15°C, no significant difference was 
seen in the rate of response of the muscle model 
when equimolar concentrations of either ATP, 
CTP, or UTP were used as the tension inducing 
nucleotide. Partial inhibition of the contractile 
response with p-chloromercuribenzoate resulted in 
equal diminution of the rate of tension develop- 
ment when ATP, or UTP was used as the tension 
eliciting nucleotide. These data tend to support 
the concept that the reaction between nonadenine 
containing nucleotides and this muscle model is 
direct and not dependent upon high energy phos- 
phate group donation by these substances to ADP 
through the mediation of a nucleside diphospho- 
kinase. 


386. Effect of u. v. irradiation on the capacity 
of uridine to maintain growth in a mutant 
of Neurospora crassa. Davin Rapport, 
ATTILIO CANZANELLI AND RHEA SossEn.* Physi- 
ology Dept., Tufts College Medical School, Boston, 
Mass. 

We have investigated the growth of a py- 
rimidine-requiring mutant of Neurospora crassa on 
a medium whose sole pyrimidine content was 
uridine, before and after irradiation with ultra- 
violet light. Dr. H. K. Mitchell, through whose 
courtesy this mutant was obtained, informs us 
that he has found that irradiated uridine does not 
support growth of the mutant, but does after re- 
constitution by boiling. Our results have confirmed 
and extended this observation, as follows: On 
irradiation with a G.E. germicidal lamp source, 
the capacity to support the mutant’s growt/: was 
lost, the extent of loss being a function o: the 
length of irradiation and roughly proportion: :|, up 
to a point, to the loss of the absorption speci um. 
On boiling, or on acidification to px 1.5, or on »oth 
together, as well as on mild alkalinization the 
u.v. absorption spectrum can be more or less 
restored after the shorter periods of irradi: ‘ion, 
but not at all after about 22 hr. Concomit»ntly 
with the absorption spectrum, the capaci y 0 
support growth returns. The reconstituted ma- 
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terixl, by spectrometric and chromatographic 
critcria, appears to be uridine. However, if the 
irradiated uridine is reconstituted at pH 12, the 
rec nstituted material, according to the spectro- 
graphie evidence, appears not to be uridine, but 
supports growth of the mutant as well as does 
uridine. Material reconstituted by acid or boiling 
after short irradiation contains only uridine; 
later—after up to 20 hr. of irradiation—chroma- 
tography indicates the reconstitution of both 
uracil and uridine; at 22 hr. only of uracil (which 
supports growth badly). It appears that on irradi- 
ation the conjugated bond is first reversibly satu- 
rated; then the ribose begins to split off irrever- 
sibly, finally the molecule breaks up more 
completely, and reconstitution is impossible. 


387. Hypotonic and hypertonic secretions. W. 
S. Reum, N. B. Tuuui,* W. H. Dennis* ann W. 
A. Bropsky. Univ. of Louisville School of Medi- 
cine, Louisville, Ky. 

Explanations for the relationship between the 
neutral chloride concentration of gastric juice and 
its total osmotic pressure have been offered on the 
basis of MHoliander’s bicarbonate hypothesis, 
Teorell’s reabsorption hypothesis and Rehm’s 
hypothesis (Am. J. Physiol. 175: 473, 1953). It will 
be shown that Rehm’s hypothesis leads to the 
equation, R = i/(1 +k) (1 — t) + 2kH/P(1+ kh), 
where R is the ratio of osmotic pressure of gastric 
juice to that of plasma, ¢ the transference number 
of chloride ions in the luminal fluid, & the ratio of 
chloride ions reabsorbed to the number of sodium 
and potassium ions secreted, H the hydrogen ion 
concentration of gastric juice and P the osmotic 
pressure of plasma. The equation predicts that for 
agiven H (with ¢t and k constant) R would decrease 
with an increase in P, and vice versa. This predic- 
tion was qualitatively confirmed in experiments in 
which P was decreased (or increased) by intra- 
venous fluids. It may be possible to explain these 
findings by extension of the other hypotheses to 
include the concept that water transport results 
from an osmotic gradient. A few experiments 
showed that sufficient CO: entered the stomach 
tavity to account for the hypotonicity of gastric 
juice on the assumption that the CO was secreted 
primarily as bicarbonate ion. It will be shown that 
the essential principles for water transport of 
Rehm’s hypothesis can explain secretion of hypo- 
tonic fluids such as sweat and saliva against a 
pressure greater than aortic pressure. 


38. Hemodilution after infusion of saline or 
water in portal or systemic veins. W. O. 
RoinnarpT. Dept. of Anatomy, Univ. of Cali- 
fo ‘nia, Berkeley. 

U ider ether anesthesia, unfasted adult male rats 

of te Long Evans strain were infused over a 10- 
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min. period with 25 ml of sterile 0.85% NaCl or 
distilled water via the external jugular or portal 
vein. Blood was withdrawn in 10 min. and 2-3 days 
after infusion for examination of hematocrit 
values. A 5-7% diminution from normal values 
was noted at both intervals for the 3 groups of 26 
animals injected with saline by either route or in- 
fused with water via the external jugular vein. 
But 5 rats infused with water via the portal vein 
showed hematocrit values reduced to 25-29% for 
both intervals. No visible hemolysis was noted 
after systemic injection of saline, whereas there 
was slight visible hemolysis after portal injection 
of saline and after systemic injection of water. In 
contrast, there was marked intravascular hemoly- 
sis after portal injection of water. The intravenous 
injection of saline by systemic and portal routes, 
and of water by the systemic route, did not pro- 
duce a marked immediate or prolonged hemo- 
dilution, whereas portal injection of water caused 
an intensified degree of hemodilution. No measure- 
ments of plasma or blood volume were made in 
these experiments; it is impossible to state whether 
the observed hemodilution was the result of 
plasma dilution or of hemolysis. The present evi- 
dence, coupled with that of a previous study 
(Nature 172: 915, 1953) which showed morphologi- 
cal evidence of liver damage consequent on the 
portal administration of water, suggests that the 
undamaged liver plays an important role in, pro- 
tecting the integrity of the red cell against 
hemolytic crises as produced in the manner 
described. 


389. Rate of absorption of radiosodium 
from upper gastrointestinal tract of human 
beings. RicHarp J. REITEMEIER,* CHARLES F. 
CopE AND ALAN L. Orvis.* Mayo Clinic and 
Mayo Fndn., Rochester, Minn. 

The method developed by Scholer and one of us 
(Code) [Gastroenterology 27: 565, 1954] for deter- 
mining the rate of absorption of labeled water 
from the gastrointestinal tract has been applied to 
the estimation of the rate of absorption of radio- 
sodium from the stomach and small bowel. The 
mean rate of disappearance of Na” from the ar- 
terial blood stream after its intravenous injection 
was first determined in 9 healthy persons; then 
tracer amounts of Na® as chloride or Na*™ as 
carbonate dissolved in deuterium oxide were 
placed in the stomach or the duodenum of healthy 
volunteers, and the rates of appearance of the 
tracers were determined in the arterial blood. 
There was virtually no absorption of sodium from 
the stomach of any of the 8 persons studied. A 
modified Trendelenburg position was used to pre- 
vent the tracers from leaving the stomach, at least 
during a significant initial period. Under these con- 
ditions, the heavy water was absorbed at a mean 
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rate of about 2% of that administered per minute 
and during much of the time that this absorption 
of water was in progress, little or no sodium ap- 
peared in the blood. That sodium which was some- 
times found probably was due to leakage into the 
duodenum. When radiosodium was placed di- 
rectly in the small bowel or when, in a gastric test, 
it passed from the stomach to the duodenum, it 
was promptly absorbed at a rate which was close 
to that of the water in which it was dissolved. 


390. Stretch behavior of elastic and muscular 
vessels. J. W. REMINGTON AND R. S. ALEX- 
ANDER. Dept. of Physiology, Med. College of 
Georgia, Augusta. 

Isolated or intact segments of aorta, ligamen- 
tum nuchae, muscular artery, veins, or a living or 
dead whole bladder were subjected to a series of 
stretches of constant amplitude. The tension- 
length relation of the first stretch was qualita~ 
tively similar for all, showing an initial convexity 
to the tension axis and later a marked concavity. 
The convexity was more marked in the muscular 
tissues. These also showed a much greater de- 
pendency of tension values upon the rate of 
stretch. In all tissues, the convexity and rate-de- 
pendency were greatly reduced with a second 
stretch, were eliminated in later stretches. The 
peak tensions were progressively reduced. Hence 
repeated stretches brought the curves of all tissues 
to the same form. This reduction is probably based 
upon the same process that allowed tension decay 
when stretched length was held fixed. The decay 
rate was least in elastic tissues, greatest in the 
muscular. But the dead bladder showed the same 
decay rate as the living. Both stretch and stretch- 
release curves soon became constant for elastic 
tissues, but did not for the muscular ones, living 
or dead. The recovery time for re-establishment of 
the first stretch pattern was relatively short for 
living muscular tissue, longer for elastic tissue and 
the dead bladder. Since the difference between 
living and dead bladder would appear only quanti- 
tative, it is possible that even for muscle itself 
noncontractile elements dominantly control the 
stretch pattern. How activity of contractile ele- 
ments specifically influence this pattern will not 
be easily resolved. (Supported by grants from the 
Natl. Heart Inst., PHS and the Life Insurance 
Research Fund.) 


391. Effects of low temperature on the trans- 
capillary exchange of sodium and potas- 
sium. Eugene M. Renkin. Biology Dept., 
Brookhaven Natl. Lab., Upton, N. Y. 

The equilibration of Na™ and K* between a 
reservoir of blood or plasma and the tissues of 
the isolated perfused hindlimb of the cat were 
studied at 35° and at 3-10°C. Both isotopes appear 
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to equilibrate with 2 tissue compartments which 
differ by 5-10-fold in turnover rates. The sizes of 
the compartments accord neither with intracel- 
lular and extracellular volumes nor with the 
various tissues comprising the preparation. 
Plasma clearances of both isotopes by the slow 
compartment are equal and are unaffected by the 
change in temperature. This suggests that the 
slow compartment represents poorly circulated 
regions in the tissues, where exchange is limited by 
blood flow and not by permeability or reaction 
rate. Plasma clearance of Na™ and K* by the fast 
compartment at 35° are independent of blood flow, 
and are about the same for the 2 ions. At 3-10°, 
the Nat exchange is not significantly decreased, 
but K* exchange is reduced to 40% of the 35° 
value. Considering that K* transport is believed 
to depend on chemical reactions, this effect 
(Qi = 1.4) is rather small. At 3°, the plasma- 
perfused tissues maintain their K+ concentrations 
for periods up to 7 hr., losing less than 0.3%/hr., 
while the overall K+ exchange rate is about 
10%/hr. (Research carried out at Brookhaven 
Natl. Lab. under the auspices of the Atomic 
Energy Commission.) 


392. Neurophysiological evidence for simul- 
taneous’ excitation and _ inhibition of 
Mauthner’s cells of teleost. ERNEST RETz- 
LAFF (introduced by RosaLtinp WutzeEn). 
Physiology Dept., Univ. of Michigan, Ann Arbor. 
This study was made to test the validity of a 

proposed mechanism for simultaneous excitation 

of one Mauthner’s cell and inhibition of the other 
by the VIIIth nerve afferents. Previous studies 

(Retzuarr, J. Comp. Neur. 101: 1954) show that 

the root fibers of the VIIIth nerve end on the 

dendrites and cell body of the homolateral Mauth- 
ner’s cell while others decussate to end on or near 
the axon hillock of the contralateral Mauthner’s 
cell. Thus stimulation of the VIIIth nerve could 
excite the neuron on one side and inhibit the dis- 
charge of the opposite nerve cell. The observed 
effect of unilateral stimulation of the VIIIth nerve 
was contraction of the body muscles on one side 
but no detectable activity of homologus contra- 
lateral muscles. Simultaneous bilateral stimula- 
tion of the VIIIth nerves caused flexion of the 
body in one direction followed by similar move- 
ment in the opposite direction. The electvical 
activity of these muscles was studied by mans 
of two direct-couple amplifiers and a twin-b:am 
oscilloscope. Stimulation was by a square-wave 
generator using non-polarizable electrodes. In- 
sulated steel, platinum or silver, silver-chleride 
electrodes were used for recording. Single shocks 
applied to one VIIIth nerve produced a ch inge 
in the d.c. potential of the muscles on one side; 
simultaneous bilateral stimulation of the V/IIth 
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nerves resulted in the same type of change in 
potential occurring first on one side and then on 
the other. Frequently, bursts of spike activity 
were seen during the d.c. potential change. 


393. Photorecovery from ultraviolet damage 
in the mouse. ALvin F. Rieck (introduced by 
H. F. Bium). Dept. of Physiology, Marquette 
Univ. School of Medicine, Milwaukee, Wis. 
Young albino male mice of the Rockland strain 

were exposed to ultraviolet light of wavelengths 

0.3134 and shorter. Each exposure was about 

1.6 X 108 ergs/em? and these were repeated 5 

days a week (Saturdays and Sundays excluded). 

One-half of the experimental animals were sub- 

jected to illumination with visible radiation from 

2 watt ‘daylight fluorescent’ lamps placed 14” 

above the animals. The remaining one-half of the 

animals were kept in darkness. Control animals 
handled in the same light conditions manifested 
no discernible deleterious effects. Those animals 
exposed to the visible radiation subsequent to the 
ultraviolet radiation had a survival rate 50% 
higher than those which were kept in darkness 
after the exposure. There was no significant differ- 
ence in the change of weight of animals kept in 
either light or dark after radiation. However, the 
atrophy of the ears was much more extensive in 
those animals kept in darkness than those kept 
exposed to visible illumination. The repair of the 
atrophy is seemingly not affected by the light con- 
ditions when the exposure to ultraviolet ceases. The 
cause of death of these animals was not ascer- 
tained. Neither has the spectral distribution of 
the photorecovery wavelengths been determined. 


394. Pituitary-adrenal relationships in infant 
rat. A. P. Rinrret anp S. HANneE (introduced 
by LesutieE BENNETT). Metabolic Unit for Re- 
search in Arthritis and Allied Diseases, Univ. 
of California School of Medicine, Berkeley. 

The absence of adrenal ascorbic acid depletion 
in the infant rat following the injection of epi- 
nephrine or exposure to cold has been reported 
(JarLER, Endocrinology 46: 420, 1950) whereas 
similar treatment of more mature rats is known 
to elicit this response. Since the administration of 
exogenous ACTH produced ascorbic acid deple- 
tion in the infant adrenal gland, the failure to 
respond to situations calculated to induce stress 
has been postulated to be due to the absence of 
this hormone in the infant pituitary gland 
(Jarner, Endocrinology 49: 826, 1951). Studies 
demonstrating the presence of an adrenal ascorbic 
acid-depleting activity in the hypophysis of the 
infant rat are reported. Acid extracts of 
lyophilized infant pituitary tissue, injected 
intravenously or intraperitoneally, in hypophysec- 
tomized rats (150 gm) produce a response quali- 
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tatively the same as that obtained with the USP 
Standard ACTH. Intraperitoneal administration 
of these extracts in infant rats of the same age 
group (4-7 days) results in adrenal ascorbic acid 
depletion. We conclude a) that the infant rat 
pituitary contains ACTH; 6b) that the infant 
adrenal can respond to it by depleting ascorbic 
acid; c) that the quantity of corticotropin present 
in an average infant hypophysis is sufficient to 
produce acute maximal adrenal response in an 
animal 10-20 times greater in body weight. Pre- 
liminary investigation of the effects of severe 
stress on the adrenals of intact infant rats indi- 
cates that the pituitary-adrenal axis is capable 
of response. 


395. Arteriovenous shunts in the pulmonary 
circuit in dogs. G. C. Rina, W. G. Moss, I. B. 
REINER* AND H. C. Partin.* Physiology Dept., 
Univ. of Miami School of Medicine, Coral 
Gables, Fla. 

We have ample evidence that shunts exist in the 
pulmonary circuit in dogs, but we do not know 
whether they perform any useful function or not. 
Direct observation to determine when these 
normally open or close would be extremely difficult 
if not impossible. We have, therefore, used an 
indirect method for this study—namely, the rate 
at which dye and marked red cells pass through 
the pulmonary circuit. The dye T-1824 and yadio- 
active red cells were rapidly injected intd the 
pulmonary artery. Immediately thereafter femoral 
arterial blood was sampled at intervals of about 
0.8 sec. and the concentration of dye and of the 
marked red cells in this blood was determined. In 
order to produce a vascular change which might 
affect the pulmonary shunts we have injected 
nor-epinephrine. Four minutes later when both 
systemic and pulmonary arterial pressures have 
returned to their former levels, the injection of 
dye and marked red cells produced curves for sys- 
temic arterial concentration of these materials 
which differed from earlier or succeeding control 
curves. The time of appearance of the marked red 
cells increased during the experimental period in 
8 out of 10 observations. The appearance of Evans 
blue dye was definitely lengthened in 4 dogs and 
probably lengthened in 4 others. It was shortened 
in 2 dogs. When results were averaged and cor- 
rected for change in heart output and for the size 
of the pulmonary circuit after injection of nor- 
epinephrine the lengthening of appearance time 
was still noted in 7 of the 10 dogs studied. The 
average of the curves showing the concentration 
of dye and radioactive red cells shows that 7 out 
of 10 have steeper rising limbs after nor-epi- 
nephrine. In the 3 dogs where the experimental 
results differed from the more usual pattern, the 
systemic systolic and diastolic pressures were 
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elevated at the time when dye and marked red cells 
were injected. A possible explanation for the more 
common finding is that, following the injection of 
nor-epinephrine, pulmonary shunts are closed. 
(Atomic Energy Commission Contract No. AT- 
{40-1)-1677.) 


396. Analyses of mammalian heart per- 
fusates. JANE SANDS RoBB AND IRENE CHANG. 
Dept. of Pharmacology, State Univ. of New York 
Med. Center and Dept. of Biochemistry, Col- 
lege of Home Economics, Syracuse Univ., 
Syracuse, N.Y. 

Hearts of small mammals have been perfused 
with oxygenated tyrode solution. Beginning when 
the return seems clear, collections are made at 
hourly intervals. Samples examined using a Beck- 
man DU spectrophotometer show marked maxima 
at about 274, 350, and 412 my. Lesser peaks are 
numerous. The degree of absorbance decreases 
during the first few hours, reaches a maximum 
from the 4th to the 7th hour and decreases again 
as the heart fails. During the time the preparation 
is relatively constant in behavior, the maxima are 
superimposable hour after hour. Perfusate run 
through a quiescent heart does not absorb as does 
one collected from an actively beating heart. To 
check on analyses of perfusates direct studies 
have been made on water extracts of ground con- 
trol heart muscle and of ground perfused heart 
muscle. Absorbances of these two water extracts 
are unlike in regard to degree of absorbance and 
to maximal. Quantitative determinations of 
thiamine and riboflavin have been made on these 
water extracts and on perfusates. These vitamins 
are reduced in the samples from perfused hearts. 
Water extracts and perfusates have been 
chromatographed. The water extracts of ground 
heart muscle show free amino acids, which the 
perfusates do not. The amino acid content of 
water extracts and of perfusates is identical after 
hydrolysis. (Supported in part by a grant from 
the Lilly Research Fndn.) 


397. Maintenance of perfused mammalian 
hearts. JANE SANDs RoBB AND CHESTER Kopa.* 
Dept. of Pharmacology, State Univ. of New York 
Med. Center at Syracuse. 

A previous report stated that vitamin B complex 
added to Tyrode solution, especially if small 
amounts of papaverine were present, prolonged 
the maintenance period for small mammalian 
hearts. Dihydro Paveril (Lilly) in concentration 
of 10 ug/l has a similar effect on maintenance. 
Papaverine reduces the rate and the tendency to 
irregularity and also increases the flow. Paveril 
reduces the rate and the tendency to irregularity 
but does not increase the flow significantly. Hence 
the explanation for the action of Paveril is not 
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vasodilatation. Averages for controls, series given 
papaverine and those given Paveril, show no 
marked effect on amplitude of contraction until 
the heart begins to fail. Once failure begins, am- 
plitude decreases more rapidly in the treated 
hearts. Water extract of ground heart~ muscle 
added to the perfusate also prolongs the life of the 
preparation and is a marked vasodilator. Experi- 
ments now in progress are planned to give informa- 
tion concerning the mechanisms of action, es- 
pecially of Dihydro Paveril. (Supported by the 
Lilly Research Fndn.) 


398. Patterns and significance of transients 
in heart sounds and murmurs. SIMon 
RopBarD. Cardiovascular Dept., Med. Research 
Inst., Michael Reese Hosp., Chicago, Ill. 

Heart sounds and murmurs have been displayed 
as a series of transient acoustic bursts by means 
of a new instrument using time-expansion and 
elimination of frequencies below 2400/sec. The 
first heart sound (S1) begins about 35 msec. after 
the electrocardiographic R wave peak. Each 
normal heart sound appears as two pairs of bursts, 
separated by 30 msec. At the cardiac apex the 
first pair of S81 and the second pair of the second 
heart sound (S82) are enhanced (atrioventricular 
valves?), while the opposite pairs are enhanced 
at the base (semilunars?). These patterns are 
disturbed in specific conditions. In mitral insuffi- 
ciency many rapidly recurring bursts at intervals 
of 1-3 msec. obliterate $1; in aortic or pulmonic 
insufficiency $2 is similarly disturbed. These 
effects are apparently due to superposition of 
murmurs on these heart sounds. In aortic or pul- 
monic stenosis the bursts in S81 may be separated 
abnormally. Murmurs are displayed either as 
rapidly recurrent bursts or as a continued high- 
frequency ‘blow,’ with patterns apparently 
specific for given conditions. Thus, in aortic or 
pulmonary stenoses bursts begin with the second 
pair of Sl, recurrent at shorter intervals 
(crescendo) in early systole, and at longer inter- 
vals (decrescendo) in late systole. In mitra! in- 
sufficiency the bursts begin with the first pair of 
S1 and gradually fade out. Diastolic murmurs 
also have characteristic recurrence rites. 
Korotkoff sounds begin with a ‘blow,’ followe:: by 
a number of discrete bursts depending on the 
flow through the extremity. These patterns of 
transients in sounds and murmurs may be rel::ted 
to hemodynamic events. The present metho:! of 
transient analysis may have value in cardiovescu- 
lar diagnosis and analysis. 


399. Diastolic shunts of ventricular septal 
defects. Simon RopBAaRD AND _ PHILIP 
Brostorr.* Cardiovascular Dept., Med. Resvarch 
Inst., Michael Reese Hosp., Chicago, Il. 
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Examination of the hydraulics of ventricular 
sepial defects, utilizing an integrated circulation 
moel developed in this laboratory, demonstrated 
a significant diastolic shunt in addition to the 
known systolic shunt. When such a defect was 
creited the systolic left-right shunt reduced the 
systemic flow and venous return, resulting in a 
tendency for a fall in right atrial pressure. The 
shuiited fluid entered the right ventricle, passed 
rapidly through the pulmonary circuit and over- 
filled the left atrium. At the onset of diastole the 
left atrial hypertension caused a rapid flow across 
the septal defect into the right ventricle. The 
magnitude of the diastolic shunt was related to 
the volume of the systolic shunt; if the systolic 
shunt was large, the diastolic shunt was also en- 
hanced. When aortic stenosis or systemic hyper- 
tension enhanced resistance to flow into the aorta, 
the systolic shunt increased more than the di- 
astolic shunt. In aortic or mitral insufficiency the 
diastolic shunts were sometimes as great as those 
during systole. When the resistance at the pul- 
monary outlet was markedly enhanced, as in pul- 
monic stenosis or by an increased pulmonary 
vascular resistance, both systolic and diastolic 
shunts flowed from right to left. Increased cir- 
culating fluid volume raised pressures in all 
chambers and increased the volume of the shunt, 
but also increased forward output. These results 
accord with and explain certain clinical findings. 
Thus an increase in left atrial pressure and size 
as well as an apical diastolic murmur are some- 
times observed in patients with large ventricular 
septal defects. 


400. Action of tri-substituted phosphines on 
synaptic conduction in the roach. KENNETH 
D. RoepER AND Nancy K. Kennepy.* Dept. of 
Biology, Tufts College, Medford, Mass. 
Certain tri-substituted phosphine oxides related 

to DFP have been tested on synaptic conduction 

in the 6th abdominal ganglion of the cockroach. 

The most active of these is methyl-(1-methyl- 

2,2-dimethyl-propoxy) fluorophosphine oxide. 

Concentrations as low as 5.7 X 1071! M. cause 

synaptic instability and alternation of after-dis- 

charge and block when applied to the ganglion in 
saline. This effect is irreversible and due to cholin- 
esterase inactivation. -Treatment of a preparation 
showing after-discharge with progressively higher 
concentrations causes in sequence a normal-ap- 

pearing (synchronized) synaptic response and a 

synaptic block. These effects can be removed by 

Washing with saline, leaving the after-discharge 

phase. A block is sometimes produced by threshold 

concentrations, which is replaced upon washing 
by a synchronized response and eventually an 
after-discharge. Atropine, d-tubocurarine, scopol- 
am:ne and acetylcholine have negligible effects 


AMERICAN PHYSIOLOGICAL SOCIETY 


123 


upon these synaptic changes, although the stimu- 
lating effect of nicotine is abolished by prior treat- 
ment with phosphine. There seems to be no doubt 
that the irreversible effects (after-discharge) are 
due to anticholinesterase properties of the tri- 
substituted phosphine oxides. The reversible 
effects (the intermediate synchronized response 
and 2 types of synaptic block) are due to an anti- 
mediator action. It is suggested that this anti- 
mediator action could take the form of competi- 
tion of the agent with the mediator for the receptor 
mechanism in the postsynaptic element of the 
synapse. This concept will be discussed in relation 
to other work. 


401. Precursors of milk-fat in the lactating 
cow. TERENCE A. Rocers* Anp Max KLEIBER. 
College of Agriculture, Univ. of California, 
Davis. 

Cows were injected with small doses of their 
principal metabolites appropriately labeled with 
C. In each case, 4 fractions of the fat were iso- 
lated from each of 6 successive milkings. These 
were, the glycerol, the water-soluble steam- 
volatile fatty acids, the water-insoluble steam- 
volatile fatty acids and the non-volatile fatty 
acids. Following the injection of labeled acetate, 
most of the milk-fat activity was found in the 
fatty acid moieties, with glycerol showing only 
slight activity. Labeled glucose gave rise td the 
reverse distribution of activity. When the high 
glycerol activity was compared with the blood- 
glucose activity curve, a direct product-precursor 
relationship was suggested. Labeled butyrate 
gave intermediate results, and did not show the 
concentration of isotope in the short chain fatty 
acids that might be expected from the character- 
istic butyric acid content of milk-fat. These ob- 
servations agree with the in vitro studies of 
Balmain et al. (Biochem. J. 56: 234, 1954) which 
showed that in ruminant mammary slices, glucose 
appears to be lipogenic only insofar as it is an 
important precursor of glycerol. Furthermore, 
these observations suggest that glycerol may be 
derived from butyrate by a pathway more direct 
than one involving prior degradation to acetate. 
This is in agreement with the results of Kleiber 
etal. (J. Biol. Chem. 210: 239, 1954), which showed 
considerable glyconeogenesis from butyrate in 
the cow. (This research was supported by the 
Atomic Energy Commission.) 


402. Functional analysis of sympathetic in- 
nervation of heart. WAYNE G. RonHse* anp 
Water C. Ranpatu. Dept. of Physiology, 
School of Medicine, Loyola Univ., Chicago, Ill. 
Reference to conventional descriptions of the 

sympathetic innervation and functional control 

of the heart reveals almost exclusive emphasis 
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upon its cardioaccelerator function. Our experi- 
ence, however, has revealed even greater sig- 
nificance of a direct influence of this innervation 
upon the force of myocardial contraction. During 
direct electrical stimulation of the thoracic sym- 
pathetic trunk in the dog, prominent and some- 
times profound elevations in systolic blood 
pressure were recorded in the presence of little 
or no alteration in heart rate. Diastolic pressure 
rose to a much lesser degree with resulting increase 
in pulse pressure. The response appeared within 
1.5-3.0 sec. following onset of stimulation. The 
possibility of participation of splanchnic constric- 
tion and adrenal secretion was practically elimi- 
nated by preliminary extirpation of large portions 
of the thoracic sympathetic trunk. In the absence 
of significant peripheral resistance changes, these 
effects could be explained most readily by in- 
creased systolic ejection. Greater effect on the 
strength of contraction generally appeared upon 
stimulation of the left thoracic trunk, but in many 
instances such responses were induced by elec- 
trical excitation of the right trunk. Pathways 
mediating the response were found to enter the 
sympathetic trunk from approximately T4 to T2, 
stimulation being most effective when the elec- 
trodes were applied directly to the stellate 
ganglion. 


403. Transfer of sodium and _ phosphorus 
across the mucosa of the urinary bladder. 
B. L. Routre,* D. T. RoLFe ann L. E. Burcgss. 
Dept. of Physiology, School of Medicine, Meharry 
Med. College, Nashville, Tenn. 

Previous investigations (Federation Proc. 9: 
20, 1950; 10: 21, 1951) demonstrated the transfer 
of radioactive phosphorus, mercury, calcium and 
sulfur from the urinary bladder to the blood of 
dogs. One series of the present experiments dealt 
with the effect of concentration on the absorption 
of radioactive phosphorus and sodium from the 
urinary bladder. The second series concerned the 
transfer of these isotopes from the blood into a 
urinary bladder completely isolated from the 
kidneys as well as the influence of concentration 
on such transfer. Radioactive phosphorus as so- 
dium phosphate (Na;PO,) and radioactive sodium 
as sodium carbonate (NazsCO;) were used in these 
experiments. Except in the second series where the 
isotope was injected intravenously instead of 
being placed in the urinary bladder, the technique 
described previously was used. Analyses of blood, 
urine and urinary bladder contents were made at 
30-min. intervals. The results demonstrated that 
phosphorus and sodium are transferred in either 
direction across the vesicular mucosa. Transfer 
of both substances from the urinary bladder to 
the blood stream varied directly with changes in 
concentration. The findings indicated that the 
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concentration of phosphorus required for transfer 
from the blood to the urinary bladder is con- 
siderably higher than the concentration necessary 
for the transfer of sodium. Results of work in 
progress on the influence of concentration on the 
transfer of these isotopes from the blood to the 
urinary bladder will be reported later. 


404. Mechanism and prevention of circulatory 
collapse following spinal cord pithing in 
rat. Pau A. RonpELL,* Ruta McVavuan* anp 
Davip F. Bour. Dept. of Physiology, Univ. of 
Michigan, Ann Arbor. 

Rats were pithed transorbitally under light 
Nembutal anesthesia. Blood pressure was recorded 
from the carotid artery by a mercury manometer, 
and blood flow was observed in the terminal vas- 
cular bed of the mesoappendix. With appropriate 
artificial respiration, those animals that survived 
the first 30 minutes following the pithing remained 
in a stable condition for many hours. During the 
initial period, however, all animals displayed cir- 
culatory instability consisting of a striking rise 
in blood pressure and a decrease in flow through 
the terminal vascular bed. The peak pressure was 
reached in 10 min., then fell rapidly either to level 
off at approximately 40 mm Hg or continue on to 
zero. Forty percent of the animals were lost in 
this phase. Most of those dying evidenced the 
froth characteristic of pulmonary edema in the 
glass tracheal cannula. Pretreatment with 
Arfonad, 0.5 mg/kg i.m. did not improve the 
results, but Dibenzylene 10 mg/kg or extradural 
nerve block with 1% procaine prevented the lethal 
effects. Additionally, pretreatment with Di- 
benzylene prevented the slowing of blood through 
the terminal vascular bed. It is concluded that the 
mechanism responsible for the initial circulatory 
collapse of pithing is an intense mechanical stimu- 
lation of the sympathetic nervous system 
occasionally causing pulmonary edema. The 
ability of Dibenzylene to prevent the circulatory 
slowing through the terminal vascular bed 
parallels its effect of maintaining an adequate 
nutrient flow in the face of intense sympathctic 
discharge of hemorrhagic shock. (Supported by a 
grant from the Michigan Heart Assoc.) 


405. Pathogenesis of death due to burns. 
Role of skin. Sot Roy Rosenrtuat, F. R. 
Hunter, Auice §. Hunter,* F. J. Finamor",* 
FLORENCE WILLIAMS* AND InzA-NELL RomaN.* 
Inst. for Tuberculosis Research, Univ. of Illinvis, 
Dept. of Preventive Medicine and Chemisiry, 
Univ. of Illinois College of Medicine, Chicag». 
The role of the skin in death due to burns ‘vas 

explored in the following manner: a) The skin of 

rats was separated in vivo from the under]; ing 
tissues by the injection of air. Immersion into hot 
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water (65° for 30 sec.) of 3 of the body produced a 
higher percentage of deaths than in animals whose 
skin was not separated in this manner. 6) Dif- 
fusates from burned skin using the air pocket 
preparation contained histamine, nucleic acids 
and proteins in a distinct relationship to the tem- 
perature and time of burning. c) Evans blue 
injected into air pockets of burned animals was 
absorbed into the general circulation more readily 
than in non-burned animals. d) The local circula- 
tion of burned skin in vivo at 96° for 15 sec. is non- 
functioning as determined by intravenous dye 
injections. e) Diffusates from burned rat skin 
when injected into young rats in amounts of 
10-12 mg protein/gm body wt. caused death of 
these animals within a few hours. This was not 
the case when homogenates of normal skin or 
hemoglobin were injected (equivalent amounts of 
protein). The possibilities of the existence of a 
‘burn toxin’ that is derived from the skin will be 
discussed. (Aided in part by a contract between 
the Office of Naval Research and the University 
of Illinois.) 


406. Occlusion of middle cerebral artery 
under hypothermia. Husert L. RosomMorr 
(introduced by Pauu F. A. Horerer). Dept. of 
Neurological Surgery, Columbia Univ. College of 
Physicians and Surgeons and Neurological Inst. 
of New York, New York City. 

It is well established that occlusion of the middle 
cerebral artery in the normothermic dog produces 
an area of infarction of significant magnitude. 
This is proportional to the degree and rapidity of 
the occlusion. If cerebral metabolism were mark- 
edly reduced at the time of occlusion, long enough 
for collateral circulation to form, then infarction 
might be minimized or prevented. It is proposed 
that hypothermia will provide just such condi- 
tions. The experimental animal was the dog. 
Following reduction of body temperature to 25°C, 
a temporal craniectomy was performed and the 
middle cerebral artery exposed. The artery was 
permanently occluded with 2 silver clips or divided 
within 1 em of its origin. The incision was closed 
and the animals warmed until respirations were 
reestablished. External heating was discontinued 
and the dogs were allowed to warm spontaneously 
thereafter over a period of 12-18 hr. until normal 
body temperature was attained. The animals 
were observed for 17-20 days and then killed. Gross 
and microscopic examinations of the grains were 
made. It was demonstrated that cerebral infarc- 
tion was completely prevented or greatly dimin- 
ished in all the hypothermic animals, as compared 
to control normothermic dogs subjected to the 
Same operative procedure. The observed neuro- 
logic manifestations corresponded to the degree 
of necrobiosis present. It is concluded, therefore, 
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that hypothermia prevents or greatly diminishes 
cerebral infarction in dogs produced by occlusion 
of the middle cerebral artery. 


407. Changes in resistance to airflow and 
tracheobronchial configuration during a 
cough. B. B. Ross (introduced by A. R. 
Tunturt). Dept. of Physiology, Univ. of Rochester 
School of Medicine and Dentistry, Rochester, N.Y. 
Measurements of airflow rate at the mouth and 

intra-esophageal pressure were obtained simul- 
taneously with a high-speed (60 frames/sec.) 
cinefluorograph record of the chests of normal 
human subjects while each subject produced a 
series of voluntary coughs. Pressure and airflow 
measurements were recorded oscillographically 
and synchronized with the x-ray film recording. 
The calculated resistance to airflow was shown 
to change in perfect synchrony with the visible 
changes in the apparent diameter of the trachea as 
determined by sequential frame inspection of the 
x-ray film. The analysis of cinefluorographic 
records of the coughs of patients having contrast 
media in their lungs showed no apparent ‘wave 
motion’ of compression of the airways in either 
direction along the bronchial tree. Rather, the 
compression and decompression of all bronchi 
seemed to occur simultaneously. Model experi- 
ments were performed using a section of human 
trachea. The size and shape of the tracheal lunjen 
was determined while the trachea was subjected 
to various degrees of compression. From the re- 
sults obtained, it is inferred that the linear 
velocity of airflow in the trachea during a cough 
must approach or exceed the velocity of sound. 


408. Binding of cations by the surface of the 
yeast cell. A. Rotustern, A. Haves* anp M 
Bruce.* Div. of Pharmacology, Dept. of Radia- 
tion Biology, Univ. of Rochester School of Medi- 
cine and Dentistry, Rochester, N. Y. 

The surface of the yeast cell contains at least 
two species of non-diffusible anions identified ten- 
tatively as polyphosphates and carboxyl groups. 
The fixed anions are present in a relatively con- 
stant quantity in a population of cells under 
different conditions and therefore may represent 
terminal groups of the structural elements of the 
cell surface. The presence of fixed negative groups 
on the cell surface endows the cell with ion binding 
properties similar to those of particles of cation- 
exchange resins. The various polyvalent and 
monovalent cations compete with each other for 
the available sites in a manner predictable by the 
mass law. The cell differs from the exchange resin 
only in the chemical nature of the negative groups 
and in the much lower density of the groups per 
unit of surface or mass. The rate of sugar uptake 
is remarkably influenced by the cations associated 
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with the surface groups. The heavy metal cations 
and certain concentrations of H* markedly inhibit 
sugar utilization, but Kt, Na+, Mg*t*+, Mn** and 
Ca++ markedly stimulate utilization under certain 
conditions. Metabolism of other substrates such 
as alcohol, pyruvate, lactate and endogenous 
stores are not influenced to any great extent by 
the bound cations. The active transport of K* 
into the cell does not require the binding of Kt 
by the fixed surface anions. (Based on work per- 
formed under contract with the U.S. Atomic 
Energy Commission at the University of 
Rochester Atomic Energy Project.) 


409. Responses to light of insect dorsal ocelli. 
Pui.ip R. Ruck (introduced by C.C. Hassett). 
Entomology Branch, Chemical Corps Med. Labs., 
Army Chemical Ctr., Md. 

Electrical responses from ocelli of honeybees 
and grasshoppers (Oedaleonotus enigmus) have 
been recorded in the intact animal with a fine, 
uninsulated, stainless steel electrode inserted 
through the edge of the ocellar lens into the optic 
cup, or slightly beyond. In the bee, responses ap- 
pear to consist predominantly of variously sum- 
mated all-or-none activity; with low intensity 
stimulation, responses fractionate into a number 
of sharp-peaked waves; with increasing flicker 
stimulation rate spike-like discharges appear, 
first with every cycle, then with every other 
cycle (frequency halving), then quite asynchro- 
nously, and finally disappear altogether, leaving a 
low amplitude, sinusoidal, graded potential. 
Most or all of this activity probably originates in 
the receptor cells. In the grasshopper the response 
while the light is on appears to be a graded sensory 
potential or typical ERG; 100 msec. after a § sec. 
stimulus ceases there appear 4 or 5 spikes. Since 
these equal the number of second order giant 
fibers, and are ‘off’ discharges, they probably 
originate postsynaptically in the second order 
giants. 


410. Changes in length and circumference of 
left ventricle. RoBertT F. RusHMER, DEAN K. 
CrystaL,* CLypE WAGNER,* ALLAN W. Loss,* 
ALDEN A. NasH* aNd DEAN L. FRANKLIN.* 
Dept. of Physiology & Biophysics, Univ. of 
Washington, Seattle. 

Changes in length and circumference of the left 
ventricle have been recorded simultaneously by 
means of variable resistance gauges consisting of 
delicate rubber tubes filled with mercury. On the 
day of operation, the changes in length and cir- 
cumference are usually out of phase during certain 
portions of the cycle, but after a few days, the 
cycle patterns become more similar. Respiratory 
activity has a greater influence on changes in 
length than on circumference during the cardiac 
cycle. Administration of epinephrine produces 
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greater changes in both circumference and lerigth 
during each cycle but the diastolic dimens:ons 
first diminish then increase. In general the cir- 
cumference and length vary in the same direciion 
but not invariably. Eating is accompanied by 
changes in both length and circumference, but a 
similar reaction has been observed after presenting 
anempty plate. The response to exertion is variable 
and an example will be presented to illustrate that 
increased stroke volume can be attained by greater 
diastolic distention of the circumference and 
greater systolic shortening of the length. Thus, 
the length and circumference of the left ventricle 
generally change simultaneously and in the same 
direction. However, evidence is presented that 
these two dimensions may vary in opposite direc- 
tions both in general trend and during each 
cardiac cycle. (Supported in part by research 
grants from the American Heart Assn. and the 
Natl. Heart Inst. of the Natl. Insts. of Health, 
PHS.) 


411. Differential action of chlorpromazine on 
conditioned responses to peripheral versus 
direct cortical stimuli. Lester T. RUTLEDGE, 
Jr.* AND Rospert W. Dory. Dept. of Physiology, 
College of Medicine, Univ. of Utah, Salt Lake 
City. 

Fifteen cats were trained to lift a foreleg (CR) 
upon application of a 2-sec. train of 2-msec., 6-Vv., 
50/sec. pulses to the cerebral cortex through 
permanently implanted electrodes. Mean trials to 
first CR was 129 (range 6-321), and 247 (range 
50-443) to reach a criterion of 12 CRs in 25 daily 
trials. This equalled or bettered performance of 
cats conditioned to sound or light. Controls in- 
cluded complete electrical isolation of the animal, 
ipsilateral trigeminal neurotomy and cervical 
sympathectomy, and lack of galvanic skin re- 
sponse to cortical stimulation—all assuring non- 
participation of vascular or meningeal elements 
in the conditioning process. An additions! 3 
animals and 2 of the above 15 were trained to give 
at least 70% CRs to visual or auditory as well «s to 
cortical stimuli. Intramuscular chlorpromazine, 
4-7 mg/kg depending on the individual, abolished 
all CRs to peripherally presented stimuli in 4 of 
these animals without affecting CRs to cortical 
stimulation. Other dose levels consistently hud a 
selective depression for CRs to peripheral sti: wuli, 
although with higher doses cortically conditi: ned 
responses were ultimately lost. The data av in 
accord with the interpretation that chlorprom: «ine 
acts somewhere in the afferent mechanism, and 
that direct cortical stimulation to a large d: sree 
circumvents this system. 


412. Determination of maintenance dose of 4 
cardiac glycoside. A. H. Ryan, A. R. R\AN,* 
W. Wert* anv S. Bercer.* Dept. of Physi logy 
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wul Pharmacology, Chicago Med. School, Chicago, 

l'l., and Middlesex Hosp., London, England. 

])ose schedules of digitoxin have been prepared 
having as their objective the determination of an 
op'imal maintenance dose without toxicity for the 
individual patient in heart failure. The simpler 
schedules begin with clinical digitalization, fol- 
loved by a period of 7 days to permit some elimi- 
naiion of the drug and then redigitalization with 
a series of specific doses in amounts calculated in 
advance on the basis of exponential clearance of 
the drug. The final dose in the redigitalizing series 
determines the time-rate of clearance and the 
maintenance dose. A control type of experiment 
based on the assumption of exponential clearance 
was devised for cats. Acetyl strophanthidin (AcS) 
was first given to each cat in divided doses to 
determine the amount required to produce a 
definite change in the electrocardiogram. A dose 
of digitoxin was then given by injection. Seven 
days later each cat was retitrated with AcS to 
determine the amount of digitoxin remaining in 
the body from which the time-rate of clearance 
was estimated for each cat. A maintenance dose 
schedule of digitoxin was then calculated and was 
administered for a month, the objective being to 
maintain a simulated therapeutic dose level of 
the drug in the body. At the end of the month, 
the cats were retitrated with AcS. It was found 
that the expected dose level had been maintained 
within the error inherent in the cat assay of car- 
diac glycosides. Clinical applications are in 
progress. 


413. Coronary arterial inflow, coronary sinus 
drainage, and myocardial oxygen consump- 
tion in asystole and ventricular fibrillation. 
Davip C. Sasiston* and Donatp E. Greaa. 
Dept. of Cardiorespiratory Diseases, Army Med. 
Service Grad. School, Walter Reed Army Med. 
Ctr., Washington, D. C. 

Of considerable importance in the elucidation of 
the efficiency of the heart and the effect of or- 
ganized cardiac contraction on coronary blood 
flow is the measurement of hemodynamic changes 
and oxygen utilization which occur in the myo- 
cardium when it is in a resting or near-resting 
state. Simultaneous determinations of left coro- 
nary arterial inflow, coronary sinus outflow, and 
myocardial oxygen consumption were made during 
ventricular asystole and ventricular fibrillation. 
Measurements were made in the open-chest dog 
with a constant pressure coronary perfusion before 
and after electrical stimulation of the vagus nerve 
to produce asystole and after electrical induction 
of ventriculer fibrillation by direct stimulation of 
the ventricles. The induction of asystole and 
veitricular fibrillation while the heart was per- 
fused at a constant pressure from a reservoir of 
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blood resulted in an immediate and sustained 
rise in flow in the coronary artery and in the 
coronary sinus. During asystole increases in 
coronary artery inflow (15-94%) and in coronary 
sinus outflow (5-58%) were found, and after the 
induction of ventricular fibrillation flow rose in 
the coronary artery (10-44%) and in the coronary 
sinus (21-75%). These findings are considered to 
be the result of a marked decrease in the extra- 
vascular resistance which is normally present 
during myocardial contraction. During the 


asystolic period myocardial oxygen usage di- 
minished from the control value, although an 
appreciable level of oxygen utilization continued 
in the period of asystole studied. A technique in- 
volving the use of a continuously recording 
cuvette densitometer has been developed and 
applied to the determination of oxygen saturation. 


414. Metabolic inhomogeneity of liver ribo- 
nucleic acid phosphorus. JAacos Sacks, 
JERRY M. Young, Jr.* AND Patricia D. Hur- 
LEY.* Dept. of Chemistry, Univ. of Arkansas, 
Fayetteville. 

The livers of rabbits which had been injected 
with tracer phosphate 2 or 4 hr. previously were 
subjected to repeated prolonged treatment with 
5% trichloroacetic acid solution at room tempera- 
ture after the extraction of the acid-soluble P 
compounds. The resulting water-soluble degrada- 
tion products of the ribonucleic acid (RNA) wére 
isolated by chromatography on Dowex-l anion 
exchange resin, by means of the series of solutions 
of dilute HCl] and HCl plus NaCl used by Volkin 
and Cohn (J. Biol. Chem. 205: 767, 1953) for the 
separation of the products of the action of ribo- 
nuclease on yeast RNA. The di- and oligonucleotide 
fractions obtained with any one. eluant did not 
necessarily correspond in composition to those 
reported by Volkin and Cohn. Cytidylic acid was 
isolated from all extracts, adenylic acid from 
some, and guanylic and uridylic acids from a few. 
Measurements of the radioactivity of the P iso- 
lated showed very wide ranges in the specific 
activities of the degradation products resulting 
from a single treatment with trichloroacetic acid. 
The range of specific activities found was con- 
siderably greater than has been found by numerous 
investigators between nuclear and cytoplasmic 
RNA. In general, the highest specific activities 
were found in the portions of the RNA most readily 
rendered soluble in water. Some of the fractions 
isolated had specific activities equal to or greater 
than that of the adenosine-5’-phosphate of the 
acid-soluble fraction. There was no obvious cor- 
relation between the indicated turnover rate and 
the ease of degradation by trichloroacetic acid. 
These data are interpreted as evidence for a high 
degree of inhomogeneity in the turnover rate of 
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different portions of the RNA molecule, which is 
concealed when the RNA is degraded by treat- 
ment with alkali. (This work was performed under 
a contract between the Atomic Energy Commis- 
sion and the Univ. of Arkansas.) 


415. Venous tone analyzed in open-chest dogs 
by means of registration of pressures in 
great veins and arteries during temporary 
arrest of peripheral circulation. PETER F. 
Satisspury, ANDRE RIEBEN, ALFRED HIMELSON 
AND C. Wi.i1am JOHNSON (introduced by 
D. R. Drury). Inst. for Med. Research, Cedars 
of Lebanon Hosp., Los Angeles, Calif. 

In open-chest dogs the azygos vein was tied. 
The peripheral circulation was temporarily ar- 
rested by simultaneous tightening of snares 
around the ascending aorta and the superior and 
inferior cavae in the chest. Femoral arterial pres- 
sure was registered by cannula. Lucite catheters 
were inserted into the jugular and femoral veins 
and advanced until the openings were felt in the 
thoracic portions of the superior and inferior 
venae cavae, just distal to the snares. Pressures 
in the femoral artery and the superior and in- 
ferior venae cavae were then registered. In this 
type of preparation the pressure in the great 
veins is not affected by cardiac factors and, when 
other variables are held constant, 1) venous tone, 
2) blood volume, 3) relative distribution of blood 
between arterial, capillary and venous systems 
are believed to determine the pressure in the great 
veins. Venous and arterial pressures were regis- 
tered in 37 dogs and 120 significant observations 
were made. Consistent, reproducible data were 
obtained. The influence of the central nervous 
system, of pressor agents, of hexamethonium and 
of changes in blood volume was studied. (This 
study was aided in part by grant H-1158 from the 
Natl. Heart Inst., PHS, by a grant from the Los 
Angeles County Heart Assoc. and by a grant from 
Sandoz Pharmaceuticals, Inc.) 


416. X-ray motion picture studies of the heart 
during pressure breathing and during ob- 
struction of the pulmonary vascular bed 
(motion picture). Epw1n W. SALzMAN, GEORGE 
D. ZuipEMA, AND Rospert EDELBERG (intro- 
duced by J. P. Henry) Aero Med. Lab., Wright 
Air Development Ctr., Wright-Patterson AFB, 
Ohio. 

An increase of afferent impulses has been re- 
corded from the vagus nerve of dogs following 
distension of the left atrium (PEARCE AND HENry, 
Federation Proc. March 1954). Gauer et al. (J. 
Clin. Investigation, Feb. 1954) have suggested that 
these impulses are involved in the diuresis in- 
duced by negative pressure breathing and intra- 
atrial balloon inflation (Henry et al., Am. J. 
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Physiol., in press) and repressed by positive 
pressure breathing. X-ray motion picture studies 
were performed on dogs to demonstrate the efiects 
of these procedures on heart chamber volume. A 
reduction in area of the cardiac silhouette was 
noted in positive pressure breathing. Negative 
pressure breathing consistently increased the size 
of the heart and especially of the atria; an increase 
in left atrial diameter was also noted following 
inflation of an intra-atrial balloon. Constricting 
snares about the pulmonary veins at their en- 
trance into the pericardium, which had failed to 
induce a diuresis, distended the proximal pul- 
monary veins and elevated their mean in- 
traluminal pressure 20 cm H:O without enlarging 
the left atrium. These findings are consistent with 
the hypothesis that left atrial distension may be 
the common feature in certain manipulations of 
the thoracic viscera previously shown to produce 
diuresis. 


417. Phenobarbital activity in normal and 
Trypan Blue-injected rats. Srerios C. 
SAMARAS, NIcHOLAS Dietz, JR., AND B. Car. 
Russum (introduced by CHarLtes M. Wi- 
HELMJ). Depts. of Pathology and Biochemistry, 
Creighton Univ. School of Medicine, Omaha, 
Nebr. 

Since liver is a principal detoxification organ, we 
investigated the potential role played by retic- 
uloendothelial cells in phenobarbital activity, by 
intraperitoneal Trypan Blue injections, 1.0 
ml1/100 gm body weight. Experiments were per- 
formed on 36 male albino rats, 3 animals of similar 
weight per experiment. One hour after injection 
with 2.0% dye, animals became bluish and in 2 
hr. dark blue; animals injected with 0.10% or 
0.20% dye remained unstained. After 24 hr. 
animals were weighed: controls had gained 2.6%; 
dilute dye injected animals gained only 1.8%; 
concentrated dye injected animals lost 1.5%. 
Immediately after weighing, animals were in- 
jected subcutaneously (dorsally) with sodium 
phenobarbital, 125 mg/kg body weight. In pheno- 
barbital injected animals (controls) after } 
hr., drowsiness, followed by 3 hr. sleep, occurred. 
In 0.10% dye injected rats, drowsiness was es- 
sentially the same as in controls. In animais in- 
jected with 0.20% dye, drowsiness was slightly 
prolonged and sleep shorter. In concentrated dye 
injected rats, initial sedation was still more pro- 
longed and sleep more shortened, sometimes only 
shallow sleep occurring. The concentrated dye 
injected animals were also highly sensitive to 
slight tail-tip pressure, whereas the others re- 
sponded weakly or negatively. Parallel glycemic 
studies (Hagedorn-Jensen) were performed; 10 
normal noninjected rats averaged 114 mg % »lood 
sugar; phenobarbital injected rats, 137 mg %: 
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dilute dye plus phenobarbital, 130; concentrated 
dye plus phenobarbital, 131. Preliminary histo- 
logical examinations do not explain observed 
functional differences. (Work aided by American 
Medical Association Grant.) 


418. Coma produced by injection of short 
chain fatty acids. FREDERICK E. SAMSON, JR. 
AND Nancy Dauu (introduced by O. O. Sto- 
LAND). Dept. of Physiology, Univ. of Kansas, 
Lawrence. 

The possibility that the short chain fatty acids 
play a role in diabetic coma is being investigated. 
A comatose state occurs following the injection of 
the sodium salts (pH 7.4) of the short chain fatty 
acids in all animals tested (dogs, rats, guinea 
pigs, mice, frogs and chicks). For example, 1 
um of octanoate per gram body weight given in- 
travenously to normal rats produces uncon- 
sciousness of several minutes duration. The 
minimal effective amount to produce uncon- 
sciousness in 50% (MEAso) of a group of rats has 
been determined for propionate, butyrate, val- 
erate, caproate, heptanoate, octanoate, pelar- 
gonate, and caprate. The MEAso decreases con- 
siderably as the carbon chain lengthens from 
propionate to pelargonate. Also, the MEAs is 
smaller with intravenous injection than with 
intraperitoneal, and oral or subcutaneous ad- 
ministration is not effective enough to produce 
unconsciousness. When given intraperitoneally 
the MEAs» for a particular salt depends upon its 
concentration in the injected solution. There is no 
evidence of hemolysis under these conditions. 
The MEAs» and the length of time unconscious are 
not changed after nephrectomy. Alloxan diabetic 
tats do not seem to be more sensitive to the fatty 
acids than normal. These effects are probably re- 
lated to the inhibitory action of the short chain 
fatty acids on metabolic reactions shown with in 
vitre preparations (Samson, Katz AND Harris. 
Arch. Biochem Biophys., in press). (Supported by a 
research grant from the U. of Kansas Gen. Res. 
Approp. and the Natl. Insts. of Health grant 
4-321, PHS). 


419. Active state properties of muscle in 
iodoacetate rigor and contracture. ALEX- 
ANDER SANDOW AND GEORGE E. MAvurRIELLO.* 
Dept. of Biology, Washington Square College of 
Arts and Science, New York Univ., New York 
City. 

All experiments involve frog sartorii at room 
temperature. In rigor due to 0.0002 m IAA followed 
by activity: 1) a force-velocity relation is found 
for isotonic shortening. Many muscles were 
studied at various loads. The rigor shortening 
speed, especially at lighter loads, is quite con- 
stant for 50-60% of total shortening. The average 
behavior of all the muscles obeys the usual inverse 


AMERICAN PHYSIOLOGICAL SOCIETY 


129 


relation between load and velocity. Using Hill’s 
analytic procedure, the experimental Py = 12 
gm, the calculated a/Po = 0.5 and b/lo = 0.0016 
sec.—! 2) As rigor just begins, and much later when 
it is at maximum, muscles become about 5 times 
stiffer than they are in either the normal or IAA- 
poisoned resting state. In the period of relaxation 
from rigor, muscle extensibility and also plas- 
ticity, increases. 3) A 1.5-2 mm quick-stretch 
applied to muscle at initiation of isometric rigor 
(when tension is about 2 gm) results in an abrupt 
rise of tension to about Po value. 4) A similar 
quick-release applied to muscle at near peak of 
isometric rigor tension causes an abrupt drop in 
tension to zero and a subsequent redevelopment of 
rigor tension in an essentially normal time course. 
All these results prove that the contractile com- 
ponent in rigor is in an active state like that of 
normal contraction, but of smaller intrinsic 
strength and greatly reduced shortening speed. 
In deplorization contractures due to sudden ap- 
plication of K ion: 1) tension due to both 0.1 m 
KCl and KNO; develops after a latent period. 
2) Shortening due to the KNO; is both enhanced 
and prolonged. Thus active state mechanisms are 
also involved in production of depolarization con- 
tractures. (Aided by a grant from the Muscular 
Distrophy Assocs. of America, Inc.) 


420. Use of antipyrine in regional blood flow 

measurements in the dog. Lro A. SAPIRSTEIN 
“anD Henry MELLETTE.* Dept. of Physiclogy, 

College of Medicine, Ohio State Univ., Columbus. 

The rapidity of mixing of antipyrine in the dog, 
its large volume of distribution (tissue water) and 
its ease of determination and administration make 
this drug a useful substitute for nitrous oxide in 
blood flow measurement by the Kety-Schmidt 
method. Intravenous administration of the drug 
via a burette provides an exponentially slowing 
infusion and substitutes for rebreathing of gas. 
Blood flow values obtained are expressed as ml 
blood/min. per ml tissue water equilibrated with 
antipyrine. Measurements of blood flow in a 20- 
min. equilibration period through the area drained 
by the external jugular vein in the dog give values 
in most cases comparable to those obtained for 
cerebral blood flow in other species by the NO 
method (average 0.44 ml/min. per ml equilibrated 
tissue water). This suggests that the brain is 
rapidly equilibrated with antipyrine, and that in 
most dogs the external jugular vein carries repre- 
sentative cerebral blood. Measurements of flow in 
other areas, e.g. the area drained by the femoral 
vein, show persistent falls with time in flow per 
unit of tissue water, indicating that complete 
equilibration of the tissue water does not occur in 
the time of observation (20-40 min.). The use of 
the concept of ‘turnover fraction’ defined as the 
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proportion of tissue water which exchanges with 
blood antipyrine per minute, makes possible the 
description of blood flow at equilibrium without 
the need for attaining complete equilibration. 
The method of calculation of this fraction as well 
as the assumptions on which it is based will be 
presented. (Supported in part by a grant from the 
School of Aviation Medicine, Randolph Field.) 


421. Pharmacologic support of the circulation 
during positive pressure breathing. STan- 
LEY J. SARNOFF AND RoseErt B. Case.* Lab. of 
Cardiovascular Hemodynamics, Natl. Heart Inst., 
Bethesda, Md. 

Femoral arterial, right atrial and airway pres- 
sures were measured in dogs under Nembutal 
anesthesia. Elastic bandages were snugly applied 
to the thorax, abdomen and extremities. When 
50 to 60 mm Hg PPB were applied, almost com- 
plete circulatory standstill occurred in from 4 to 
6 min. This was accompanied by ECG evidence of 
myocardial hypoxia. At this point removal of the 
PPB restored the circulation. The circulation 
could be restored, however, without removing 
PPB, if 0.1 to 0.2 mg/kg of Aramine were injected 
intravenously and subsequently repeated. Fluoro- 
scopic motion pictures revealed that heart size 
diminished and the lungs appeared less dense 
during PPB. These effects were reversed by 
Aramine. It is suggested that Aramine, with its 
known effect on peripheral vascular tone, supports 
the periphery and resists or corrects the displace- 
ment of blood from lung to periphery. It thereby 
sustains ventricular filling. The possibility that 
cardiac tamponade plays a significant role during 
PPB will also be discussed. 


422. Oxytocic, antidiuretic and vasopressor 
activities in the neurohypophysis of the 
sea lamprey, Petromyzon marinus. WILBUR 
H. Sawyer. Dept. of Physiology, New York 
Univ. College of Medicine, New York City. 
The phyletic position of the cyclostomes makes 

them important in comparative vertebrate en- 

docrinology. Neurohypophyseal function in the 

Petromyzontia has, unfortunately, been rather 

neglected. Herring reported weak vasopressor 

activity in the neurohypophysis of Lampetra 

fluviatilis. Lanzing (Acta endocrinol. 16: 277, 1954) 

demonstrated frog water-balance and oxytocic 

activities in the same species, but did not quan- 
titate either. He also reported that NaOH did not 
destroy the oxytocic activity of his extract as it 
does neurohypophyseal hormones from other 
vertebrates. Frozen brains from 10 adult migrat- 
ing Petromyzon marinus were divided by a trans- 
verse cut through the midbrain. Separate extracts 
were made of the ventral portions of the forebrain 
and hindbrain. Forebrain extracts from 4 lampreys 
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contained an average of 0.067 oxytocic uni's/ 
brain when assayed on the rat uterus. Hindbriin 
extracts contained only an average of 0.(:06 
oxytocic units. A similar forebrain extract exer ed 
a definite antidiuretic effect when administe:ed 
intravenously to a conscious rat. A pooled extract 
of forebrains from 5 lampreys containing 0.48 
oxytocic units/brain assayed at 0.070 vasopressor 
units/brain in the anesthetized cat. Both oxytocic 
and vasopressor activities of this extract were 
destroyed by 3 hr. exposure to 1 N NaOH. A 
corresponding extract of hindbrains showed no 
significant oxytocic or vasopressor activity. 
Therefore we may conclude that the forebrain, 
presumably the hypothalamus and neurohypophy- 
sis, of the petromyzont contains .activities char- 
acteristic of the neurohypophysis of jawed verte- 
brates. Their physiological function in this order 
remains unknown. 


423. Alveolar-arterial Pco, differences in pul- 
monary diseases. GEORGE A. SAxTON, JR. 
AND GLENN E. Rayson (introduced by ALFRED 
A. Scuituter). Dept. of Medicine, Univ. of 
Illinois College of Medicine, Chicago. 

Alveolar and arterial CO, and O, tensions were 
measured simultaneously in 115 ‘satisfactory’ 
studies on 46 patients and 6 normal subjects. No 
study was accepted as satisfactory unless du- 
plicate arterial blood analyses by the Riley bubble 
method checked within +3 mm Hg for Paco, 
and +4 mm Hg for Pao,. Alveolar CO: concentra- 
tions were measured by infra-red absorption and 
O, tensions by the Pauling oxygen tensimeter. The 
Rahn type of automatic alveolar gas sampler was 
used for sampling. The reliability of the automatic 
alveolar gas sampler was checked by scrutinizing 
the recording of alveolar CO, concentration for 
sharp dips which result from ‘dead space air’ 
entering the system. Direct sampling of alveolar 
gas from the expired air stream also served as a 
check on dead space admixture in the automatic 
sampler. The data obtained in this way permitted 
rather complete study of the respiratory gas 
tension relationships from ambient to arterial. 
including tracheal, ‘effective’ alveolar and ‘meas- 
ured’ alveolar. Ra was used for calculation of 
‘effective’ Pace. The normal A-a Po, differe)ces 
ranged from 7-19 mm Hg, whereas in pulmonary 
diseases they commonly were 30, occasionally 40, 
and rarely 50. The normal A-a Pco, differeiices 
ranged from —5 to +5 mm Hg, whereas in »ul- 
monary diseases they commonly were - 10, 
occasionally —15, and rarely —20 mm Hg. Just as 
studies of A-a Po, differences at different point son 
the oxygen-dissociation curve of hemoglobin s:'rve 
to distinguish diffusion problems from venous ad- 
mixture, A-a Pco, differences may be used as an 
index of impaired gas distribution. 
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424. Blood ACTH during ether -anesthesia. 
GORGE SAYERS AND RosaLie Burks.* Dept. of 
Piystology, Western Reserve Univ., Cleveland, 
O/ io. 

Experiments were designed to determine blood 
ACH at various intervals after initiation of 
ether anesthesia in adrenalectomized rats. The 
rats had been adrenalectomized about 2 weeks 
before the experiments. At a fixed interval after 
star. of ether anesthesia 4 ml blood were with- 
drawn from the abdominal aorta in 30 sec. The 
blood was injected into a recipient hypophysec- 
tomized rat via a saphenous vein. The total 
elapsed time between the start of bleeding and the 
completion of transfusion was in most instances 
less than 60 sec. Depletion of adrenal ascorbic 
acid was determined in hypophysectomized assay 
rats by comparison of the ascorbic acid concentra- 
tion of the left adrenal, removed just prior to the 
transfusion, with that of the right adrenal re- 
moved 1 hr. after the transfusion. Samples of 
blood obtained from 2-week-adrenalectomized 
rats at intervals of 2, 15 and 30 min. after the 
induction of ether anesthesia produced ascorbic 
acid depletions of 121 + 11, 72 + 25 and 57 + 6, 
respectively. The observed decline in level of 
circulating ACTH remains unexplained. The 
possibility that the adenohypophysis is depleted 
of ACTH is ruled out by the fact that the content 
of ACTH in the adenohypophysis of an adrenalec- 
tomized rat exposed to ether for 30 min. is equal 
to that of an adrenalectomized rat exposed for 2 
nin. Two possibilities are being considered: 
4) CNS excitation during initiation of ether an- 
esthesia accelerates release of ACTH. As an- 
esthesia progresses the CNS excitability is reduced 
0 a normal or less than normal level and pari 
passu ACTH discharge is reduced to a pre-an- 
esthetic rate. b) The postulated neurohumoral 
secretory mechanism in the hypothalamus is ex- 
hausted after prolonged excitation. 


25. Stress of CO, and activation of kidney 
carbonic anhydrase. K. E. ScHarrer. U.S. 
Naval Med. Research Lab., New London, Conn. 
Guinea pigs of the Connaught strain were ex- 

posed to various CO concentrations followed by 

recovery periods on air of various length. Adrenal 
cortical activity was assessed on the basis of 
idrenal cholesterol content, gland weight, ab- 
soluie number of lymphocytes and eosinophils. 

Carhonie anhydrase activity of the kidneys was 

determined using the method of Altschule and 

Lew's. CO. tensions in the blood were calculated 

irom measurements of pu, CO: content and 

hem tocrit. Results indicate the existence of a 

lower and higher threshold of CO: tension for the 

stre-s response to CO,:. An increase of 6-7 mm Hg 

CO: tension above initial levels was necessary to 


AMERICAN PHYSIOLOGICAL SOCIETY 


131 


produce an increased adrenal cortical stimulation 
during prolonged exposure to 1.5% CO». The 
stress response developed after a latent time of 
1-2 wk., during which the CO, tension was built 
up to the threshold level. A rise of the CO, tension 
from 44-72 mm Hg during exposure to 15% CO: 
for 24 hr. caused an increased adrenal cortical 
activity. However, with a further increase in CO. 
tension to 86 mm Hg during the following 6 days 
of exposure to 15% CO: adrenal cortical activity 
returned to the initial level and did not change 
during the following 2 wk. recovery period on air. 
A rapid increase in CO: tension from 44-200 mm 
Hg during exposure to 30% COs in Os: failed to 
elicit an adrenal cortical stimulation, but the 
reversal decrease of CO. tension during 1 hr. re- 
covery on air did produce an increased adrenal 
cortical activity. Carbonic anhydrase activity of 
the kidneys increased 27% during exposure to 
30% COz paralleling a stop in base excretion and 
returned to initial levels during 1 hr. recovery on 
air. After 1 day of exposure to 15% COs carbonic 
anhydrase activity increased 35% but remained 
at this elevated level during the following 6 days 
of exposure, during which the adrenal cortical 
activity returned to normal values. Findings 
suggest that activation of carbonic anhydrase in 
the kidney is independent of adrenal cortical 
stimulation. 


426. Inhibition of gastric motility by acid in 
the duodenum. HERBERT ScHAPIRO AND Ep- 
WARD R. Woopwarp. Introduced by WILLIAM 
H. Bacuracu. Dept. of Surgery, Univ. of Califor- 
nia at Los Angeles and Dept. of Med. Physiology, 
Univ. of Southern California, Los Angeles. 
Previous workers (Tuomas et al. Am.J. Physiol. 

108: 683, 1934, and QuiaLeEy et al. Am. J. Physiol. 

137: 153, 1942) have shown that introduction of 

acid into the duodenum inhibits gastric motility 

in the dog. The present study investigates the 
presence of this phenomenon in humans. Twenty- 
five subjects were studied. Gastric and duodenal 
motility were recorded, using a multi-channel 
oscillograph. The results of the study show that 
N/10 HCl in the duodenum inhibits gastric 
motility in the human subject. Other mineral 
acids were equally effective. This inhibition is not 
due to mechanical stimulation, since an equal 
volume of physiological saline given at the same 
rate was without effect. The infusions did not 
produce nausea. Instillation of acid into the 
proximal jejunum was equally effective in abolish- 
ing gastric motility, but no effect was obtained 
from acid in the ileum or colon. The extremely 
brief latent period of this inhibitory effect sug- 
gests a reflex. Patients were studied who had had 
physiologically complete vagotomy, thoracic, 
lumbar and splanchnic sympathectomy, transec- 
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tion of the gut wall (by partial gastric resection) 
and spinal cord transection. In every case the 
typical immediate inhibition of gastric motility 
followed introduction of N/10 HCl into the 
duodenum. It is concluded that if a reflex mecha- 
nism is responsible for the inhibition of gastric 
motility by acid in the duodenum, its pathways 
remain obscure. 


427. Records from the A-V node and its 
branches. ALLEN M. Scuer,* ALLAN C. YouNG 
AND Ro.re A. BEcKER.* Dept. of Physiology and 
Biophysics, Univ. of Washington School of 
Medicine, Seattle. 

The properties of the Purkinje tissue have been 
deduced from indirect observation, and isolated 
parts of the conducting system have been studied. 
However, direct measurements from this tissue 
throughout its entirety in the intact heart have 
not previously been made. During a continuing 
study of the pathway of ventricular excitation 
(Circ. Res. 1: 539, 1953) employing a multipolar 
electrode and 16-channel oscilloscope, we have 
often recorded from the interventricular false 
tendons in the dog, and through careful attention 
to anatomical detail, were able to record from 
portions of the conduction system buried in the 
interventricular and interauricular septa. The 
potentials are small, usually biphasic and pre- 
cede the earliest sign of ventricular activity by 
varying periods up to 40 msec. (ail these charac- 
teristics depend on location). The conduction 
system is easily excited when extrasystoles are 
elicited by stimulating it directly or by stimu- 
lating the myocardium. The minimal velocity of 
conduction has been over 1.4 m/sec. in all hearts 
studied. This is faster than the usual ventricular 
endocardial velocity. (Aided by a grant from the 
Washington State Fund for Biology and Medicine 
and by Grant H-1315 from the Natl. Heart Inst.) 


428. Inhibitory influence of reticular forma- 
tion upon synaptic transmission in gracilis 
nucleus. H. SCHERRER AND R. HERNANDEZ- 
Pe6én (introduced by H. W. Magoun). School 
of Medicine, Univ. of California at Los Angeles, 
and VA Hosp., Long Beach, Calif. 

The effects of reticular stimulation upon trans- 
mission of afferent volleys from the dorsal columns 
in the gracilis nucleus have been studied in 
curarized, unanesthetized cats. Short bursts 
(0.25-3.0 sec.) of repetitive stimulation (100/sec) 
applied either to the mesencephalic or the pontine 
reticular formation, as well as to the sensorimotor 
cortex, greatly depressed or abolished the post- 
synaptic potential in the gracilis nucleus evoked 
by single shocks applied to the corresponding 
dorsal column of the spinal cord. While the second- 
ary wave of the evoked potential, representing 
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activity of second order neurons in the gracilis 
nucleus is depressed, the positive presynaptic 
spike is unchanged. The depressor effect as a rule 
outlasts the stimulus for a period ranging from a 
few up to 80 sec. Sometimes an intense depression 
is followed by a rebound augmentation. Over. 
stimulation of the brain stem reticular formation 
can exhaust this inhibitory mechanism for several 
minutes. The reticular component of the evoked 
potential was usually similarly depressed. Never- 
theless, a clearcut dissociation could be observed 
between the effects upon the nuclear response and 
those upon the reticular component. Occlusion 
accounts for the abolition of the reticular po- 
tential, but a true inhibitory action appears to be 
involved in the blocking effect upon the nuclear 
response. 


429. Relation of plasma antirenin titre to 
renal renin concentration in acute and 
chronic experimental renal hypertension in 
the dog. H. E. Scumip* anp G. E. WAKERLIN. 
Dept. of Physiology, Univ. of Illinois, College o 
Medicine, Chicago. 

Two years ago our research group reported a 
striking increase in the renal renin concentration 
of normotensive dogs with plasma antirenin titre 
due to hog renin injections (Federation Proc. 12: 
20, 1953). This finding was confirmed (Am. J. 
Physiol. 177: 55, 1954). We now report that 
similar increase occurs in acute (less than ‘ 
months) and chronic (8-91 months) hypertension 
produced by constriction of the renal arteries i 
dogs and that the increase is proportional to the 
magnitude of the antirenin titre. In acute hyper 
tension, control groups (5 dogs) showed an average 
antirenin titre of 0 au/ce and an average rena 
renin concentration of 2.3 + 0.8 pu/gm. of kidney 
whereas the group injected with semipurified hog 
renin (9 dogs) showed 91 + 28.5 av and 35.8 + 
10.1 pu. In chronic hypertension, the contro 
group (6 dogs) showed 0 av and 2.4 + 0.6 DU 
whereas the group injected with semipurified hog 
renin (9 dogs) showed 40.2 + 9.0 au and 29.7 + 
5.6 pu. The increase in renal renin was not duet 
injected renin since there was no significant in 
crease in 2 dogs which failed to develop anti 
renin. (Aided by the Natl. Heart Inst., the Ameri 
ican Heart Assn. and the Chicago Heart Assn. 


430. Dehydration and rehydration ip 
camel. Bopiu Scumipt-NIELSEN, 
Scumipt-N1iELsEN, S. A. JARNUM* aNnp T 
Hovprt.* Centre de Recherches Sahariennes, Ben 
Abbes, Algeria, and Duke Univ., Durham, N. ¢ 
Physiological investigations of the camel c:rrie4 
out in the Sahara Desert showed that the came 
can tolerate prolonged dehydration better tha 
other large mammals investigated. There ave tw 
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reasons for this: a) the expenditure of water by 
the camel is low, and b) it can tolerate a high 
degree of dehydration of the body. The low ex- 
penditure of water is due to low urine output, low 
water content of feces, and low evaporative water 
loss. The latter is particularly effective as a water 
conserving mechanism in the hot summer when 
sweating in the camel during water deprivation is 
reduced to a minimum compatible with the 
preservation of life. The camel can tolerate a loss 
of water corresponding to 30% of its body weight, 
even when exposed to the desert heat. Other 
mammals dehydrated in a hot environment die 
from explosive heat rise due to circulatory failure 
already when the water loss involves 12% of the 
body weight (ApotpH). One reason for this dif- 
ference seems to be that the plasma volume of 
the camel is not appreciably reduced during 
dehydration. The relatively greatest water loss is 
found in interstitial fluid volume. When offered 
water, the camel drinks in 10 min. enough water 
for complete rehydration. A precipitious drop in 
plasma concentrations follows, apparently with- 
out ill effects, minimum values being reached 48 
hr. after drinking. Electrolytes are conserved 
after rehydration and the urine flow decreases in- 
stead of increasing. 


‘ 
. 


431. Body temperature of the camel. Knut 


ScumipT-NIELSEN, Bopit Scumipt-NIELsEN, 

T. R. Houpt* anv 8. A. JaArnum.* Centre de 

Recherches Sahariennes, Beni Abbes, Algeria, and 

Duke Univ., Durham, N. C. 

The diurnal variations in the deep rectal temper- 
ature of the normal camel may exceed 6°C. The 
temperature may reach a minimum of 34.2°C in 
the morning with an afternoon maximum of 
40.7°C. These variations are of great significance 
in the water economy of the camel in the hot 
desert environment. Man will, when exposed to 
heat gain from a hot environment, maintain a 
nearly constant body temperature by evaporating 
mm water (sweat). The camel, by permitting the body 
temperature to increase, avoids this drain on the 
water economy. On a hot day body temperature 
steadily increases until 40.6°C is reached. Further 
increase is prevented by sweating. The advantage 
of this reaction is twofold: a) water is not used 
for dissipation of the heat which is stored in the 
body during the period of increasing body temper- 
ature; b) once the maximum body temperature is 
teached the temperature gradients from the hot 
environment to the body are less steep than if the 
body temperature had' been maintained at a lower 
level. Consequently, the amount of water required 
to maintain body temperature is now less than 
that required had the body temperature been kept 
low. This reaction is typical for a camel in water 
shortage. Animals with free access to water have 
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diurnal temperature variations of about 2°C. 
In winter, when the external temperature is more 
moderate, diurnal variations are likewise about 
2°C. Our observations indicate that the large 
variations are not due to a failure of temperature 
regulation, but that they are part of a well-regu- 
lated mechanism for conservation of water. 


432. Synthesis and testing of normalized and 
orthogonalized electrocardiographic lead 
systems with the aid of a mobile dipole. 
Orto H. Scumitrr. Zoology and Physics Depts., 
Univ. of Minnesota, Minneapolis. 

It has been adequately demonstrated that in- 
numerable different ECG lead systems can de- 
velop component voltages which theoretically 
are exactly proportional to horizontal, vertical, 
and sagittal components of heart current if the 
heart is considered a point dipole source and 
the body’s transfer impedance constants are well 
enough known. Actually, all the heart muscle 
generates action current, and the heart moves 
during its beat so that it is not enough to establish 
that leads are orthogonal and normal for one 
dipole center; in addition they must not deviate 
too badly for non-central portions of the heart 
mass and should also be relatively insensitive to 
chest shape and heart position. In the present 
investigation, plastic torso models are fitted with 
an electric dipole source excitable in any direction 
through combinations of three electric current 
vector components. The dipole is mechanically 
driven through a motor control system so that the 
entire heart vicinity is explored systematically 
and the family of partial derivatives expressing 
changes of heart component representation in the 
chosen lead system is rapidly and _ precisely 
charted. With these charts of transfer impedance 
components it is possible not only to evaluate the 
expected performance of any existent lead system 
as affected by source location, body shape, and 
inhomogeneity, but also to develop new lead 
systems chosen to emphasize perfection of ortho- 
gonality and normality over a small heart source 
region, relatively good performance over a wide 
range of heart positions, or maximal voltage con- 
sistent with adequate correct representation. 
(Supported by grants from the PHS, H513, the 
Minnesota Heart Assn. and the Univ. of Min- 
nesota Grad. School.) 


433. Source of the total mixed saliva of man. 
Leon H. ScHNEYER (introduced by Joun M. 
Bruun). Depts. of Physiology and Pedodontia, 
School of Dentistry and Med. College of Alabama, 
Univ. of Alabama, Birmingham. 

Recent work indicates that, under essentially 

‘resting’ conditions, the volume flow of the sub- 

maxillary, sublingual and parotid gland secretions 
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accounts, on an average, for 58% of the volume 
flow of the total mixed saliva of man, thus leaviiug 
the origin of 42% of the total mixed saliva un- 
accounted for (SCHNEYER AND LEvIN, 1955). 
Calculations based on extreme values indicate 
that not more than + of the unaccounted-for 
fraction of the total saliva can be derived from 
fluid condensation in the oral cavity. The results 
of the present investigation demonstrate that this 
unaccounted-for fraction is derived from the 
secretions of small mucosal glands. Mucosal 
secretion was collected by the use of a new device 
using the principle of the Lashley cup. The mi- 
nute volume of mucosal secretion was determined 
for 4 representative areas of the oral cavity. In 
addition, the approximate surface area of the 
oral cavity was determined from dimension 
measurements. From such data, the minute 
volume of the total mucosal secretion has been 
calculated to be of the order of 0.26 ml/min. 
Since, under the conditions employed for these 
collections, the minute volume for the total 


mixed saliva has been determined to be 0.65 ml/ 
min., it appears that the mucosal secretion repre- 
sents 40% of this value. It is possible, therefore, to 
account for the entire volume flow of total mixed 
saliva on the basis of the secretion volumes de- 
rived from the major gland pairs and the small 
mucosal glands. (Supported by funds provided 


under contract AF 18(600)-623 with the USAF 
School of Aviation Medicine, Randolph Field, 
Tex.) 


434. Polarization of frog single nerve fibers. 
Gorpon M. Scuorprie. Dept. of Physiology, 
Washington Univ. School of Medicine, St. Louis, 
Mo. 

A single fiber internode is isolated in air. Nodes 
adjacent to the air gap are contained in fluid- 
filled plexiglass chambers. Polarizing currents and 
amplifier connections involve a circuit completed 
by means of an external resistance connecting the 
fluid pools. Cathodal currents of threshold in- 
tensity for an explosive response of a node initiate 
identical changes in membrane potential, regard- 
less of current duration. Increase of spike height 
observed after anodal polarization is shown to be 
dependent on polarizing current intensity and 
duration but only within certain limits, beyond 
which a ‘saturation effect’ is apparent. This is 
most strikingly shown in the anodal revival of 
nodes severely depressed in dinitrophenol. The 
time course of this anodal augmentation of the 
spike cannot be correlated directly with any 
change in membrane potential induced by the 
polarizing current. In severely depressed fibers 
the magnitude of the anodal break response is a 
continuous function of anodal current. Anodal 
break responses are greatly facilitated by a 
previous reduction in membrane potential. Strong, 
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brief anodal shocks can elicit a second full re- 
sponse de novo if applied at any time during the 
course of a first response. In terms of the Hodgl.in- 
Huxley hypothesis, anodal polarization pre- 
sumably changes an inwardly directed emf which 
is protected by a high resistance. This emf, though 
sodium dependent, would represent more than a 
concentration potential. Changes in spike con- 
figuration observed during polarization are con- 
sistent with the Hodgkin-Huxley shift in potas- 
sium conductivity. (Aided by grant B-173, Natl. 
Insts. of Health, PHS). 


435. Characteristics of a long-acting vaso- 
constrictor procured from human hyper- 
tensive blood. Henry A. SCHROEDER ANp H. 
MitcHeLL Perry, Jr.* Hypertension Div., 
Dept. of Internal Medicine, Washington Univ. 
School of Medicine, Saint Louis, Mo. 
Vasoconstrictor substances in human hyper- 

tensive venous blood were assayed by Furch- 
gott’s rabbit aorta method (J. Pharm. & Exper. 
Therap. 108: 129, 1953). Acidified alcohol extracts, 
concentrated twice, which caused slowly develop- 
ing prolonged contraction for 20-60 min. were 
considered positive. Of 17 normotensive extracts, 
3 showed slight activity and one definite. Slight 
to marked activity was caused by 12 from 25 un- 
treated hypertensive and by only 4 from 15 
patients taking antihypertensive agents. Activity 
was destroyed by 1-hydrazinophthalazine but 
unaffected by cocaine. No correlation with blood 
pressure was evident. Primary total amines on 
samples indicated a generally inverse tatio with 
activity. Pooled extract from 24 1. arterial hyper- 
tensive blood was concentrated 40 times in acid 
isopropanol according to methods for preparation 
of pherentasin (J. Exper. Med. 92: 545, 1950). This 
material was highly active on the aortic strip, 
giving aslow, prolonged contraction identical with 
that from venous blood, inhibited and reversed by 
1-hydrazinophthalazine, but not by dibenamine, 
regitine or cocaine. Nitrous acid immediately 
destroyed activity, semicarbazide after three 
days, but not acid or alkaline hydroxylamine. 
Activity was stable at pu 2-10, H2O,, O» and 
boiling in a water bath. Weak alkaline hydro!ysis 
increased the rate of reaction to resemble that of 
nor-epinephrine. Spot elementary analysis showed 
aliphatic RNH2 and considerable sulphur, but no 
carbonyl, alcohol, hydroxyl, sulfhydryl, C=, or 
phenol. Chemical and pharmacological chara::ter- 
istics are unlike those of catechol amines. I/ the 
active material is pherentasin, it is more s' able 
than hitherto believed. 


436. Hypothesis concerning inter-relation- 
ships of serum proteins and their bio- 
synthetic origin. JuLius ScHuLtTz,* GEORGE 
GRANNIS,* Haze KimMeEL* anv Harry SAY. 
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Fels Research Inst., Temple Univ. School of 

Medicine, Philadelphia, Pa. 

The serum proteins are considered as a system of 
proieins synthesized at a single site. At least 3 
units with positions on a single template are 
pronosed; unit A at the center and B and C on 
eaci: side. When positions A and B are filled, 
Albumin is released, and when A and @ are filled 
bet. globulins are released; alpha-1 globulins are 
formed when all 3 positions are filled. The avail- 
ability of multiple positions for B and C determine 
the formulation of the other alpha globulins. In 
support for this an empirical formulation was 
derived from the amino acid analysis of the 
electrophoretic components of dog, rat and human 
sera. Accordingly, a component of relative mo- 
bility, m, limited to this system, would contain 
3units in the relation: A + nB + (k — n)C; where 
Ais represented by (threonine + aspartic acid); 
Bby (alanine + glutamic acid) and C by (serine 
+ glycine) ; n is the number of mols B, and k is the 
sum of B and C. Value of n approaches k in the 
mobility range of the albumins, 0.5 k in the alpha- 
1, 0.25 k in the alpha-2 and zero in the beta glob- 
ulins. Gamma globulins appear as the beta 
globulin to which a (threonine-serine) unit has 


been added at some other source. Electrophoretic YZ 


patterns found in a variety of conditions can be 
explained in terms of the availability of B and C 
under stress. Data justifying these relationships 
will be presented. 


87. PH and p-aminohippurate in human 
sweat. IRviNG L. ScHwarRTz, NIELS A. THORN,* 
Jérn H. THAYSEN* AND ALVAN R. FEINSTEIN.* 
Hosp. of The Rockefeller Inst. for Med. Research, 
New York City. 

When a weak acid placed in a fluid compart- 
ment enters a second fluid compartment solely by 
liffusion through a barrier permeable to the un- 
lissociated molecules but not to the ions, the 
equilibrium distribution will depend on the pH 
inthe two compartments and the px. With certain 
teasonable assumptions it can be shown that the 
hydrogen ion activity in compartment A, (H*),, 
is equal to: [K(H*)g]/RK + (R — 1)(H*+)x, where 
Ris the partition coefficient of the acid between 
compartment A and compartment B, K is its 
dissociation constant, and (H+), is the hydrogen 
ion activity in B. This equation in logarithmic 
form gives: ph, = pK + log [R(10°Hs-PK) + 
‘R -- 1)]. Within the validity of the assumptions 
used to derive this relation, it is possible to calcu- 
late the px in a relatively inaccessible compart- 
men! of body fluid, from a measurement on the 
uid in an accessible contiguous compartment, e.g., 
extracellular fluid, if the partition coefficient, R, 
ind dissociation constant, K, are known. This was 
tested in the special case of a zwitterion in which 
the »# of thermal sweat was calculated from values 


of R for freely diffusible p-aminohippurate deter- 
mined experimentally after establishing equi- 
librium distribution of p-aminohippurate in the 
extracellular fluid and sweat glands. In 3 experi- 
ments on 3 normal young men, the px values of 
forearm sweat were computed to be 5.5, 5.7 and 5.8 
which values agreed closely with direct measure- 
ments made with a glass electrode. 


438. Effects of axotomy on a sympathetic 
ganglion: correlation of form and function. 
H. G. ScowarzacHEeR* aND G. H. AcHESON. 
Dept. of Pharmacology, Univ. of Cincinnati 
College of Medicine, Cincinnati, Ohio. 

Section of axons has long been known to initiate 
in the corresponding cell-bodies certain morph- 
ologic changes. Recently, axotomy has been 
shown to impair trans-synaptic excitation of the 
affected neurons. A study of the temporal course 
of these changes in the cat’s inferior mesenteric 
ganglion was recently published from this labo- 
ratory. We have now studied the temporal course 
of the morphologic changes in gallocyanine- 
stained paraffin sections of this ganglion from cats 
killed on different days after cutting the hypo- 
gastric nerve. Neuronal cell-bodies in affected 
areas of the sections were classified in 6 groups 
(adapted from classification of anterior horn cells 
by CAMPBELL AND Novick) according to degree of 
chromatolysis and nuclear position or form. 1) 
Changes occur 2 days after axotomy in some cells, 
involve almost all cells by day 8, and become 
maximal between days 10 and 20. The percentage 
of cells in the different groups was compared to the 
percentage impairment of synaptic transmission 
previously found at the same interval after 
axotomy; evidently only cells with slight or no 
chromatolysis and little nuclear eccentricity 
respond to preganglionic volleys. 2) The density 
of cells changes little through day 14, but falls to 
half the previous value in the 3rd week. This 
confirms the hypothesis, based on physiological 
results, that about half the axotomized ganglion 
cells die. Cells with complete chromatolysis and 
nuclear prolapse reach 50% at day 14; apparently 
cells so severely affected do not recover. 


439. Reversible photochemical degradation 
of N-methyl uracils. Jesse F. Scott anp 
JAMES RaHAL (introduced by WALTER BAUER). 
Med. Labs. of Collis P. Huntington Memorial 
Hosp. of Harvard Univ., at Massachusetis General 
Hospital, Boston. 

The effect of ultraviolet light of \ M 2300A on 
the N-methyl uracils has been studied. It has been 
found that irradiation in aqueous solutions pro- 
duces a loss of the characteristic ultraviolet ab- 
sorption of these compounds. As much as 95% 
of the starting material (as measured by ultra- 
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violet absorption) can be recovered if the px of 
the irradiated solution is adjusted to some value 
outside the range 5.0-6.0. Within the range 5.0- 
6.0 the reversible product of irradiation is stable 
for days and can be isolated as a dry powder by 
lyophilization. The reaction reversing the effect 
of irradiation follows first order kinetics. In many 
ways these results using N-methyl uracils are 
analogous to those reported by Sinsheimer and 
Hastings (Science, 110: 525, 1949) for uracil and 
uridine. However, the solubility of the N-methyl 
uracils in nonaqueous solvents affords a wider 
range for investigation of the nature of the stable, 
reversible products of irradiation. It has been 
possible, for example, to study the photochemical 
degradation of these compounds in nonaqueous 
solvents, to determine the distribution coefficients 
for the stable, reversible products of irradiation 
and to obtain the infrared spectra of these com- 
pounds. Evidence for the nature of the photo- 
chemical alteration in the N-methyl uracils will 
be presented. (Support of this work by the Ameri- 
can Cancer Society is gratefully acknowledged.) 


440. Thioctic acid participation in the ace- 
tate-activating reaction. GERALD R. SeEa- 
man. Carter Physiology Lab., Univ. of Texas 
Med. Branch, Galveston. 

Experiments with the specific thioctic acid 


antagonist, 8-methyl thioctic acid, reinforce 
earlier observations of the requirement for this 
cofactor in the activation of acetate by animal 
tissues. Inhibitions by the antagonist are com- 
petitive. To be inhibitory in the acetate system, 
the antagonist must have at least 1 of the sulfur 
atoms:as —SH. This splitting of the disulfide 
linkage is accomplished by an auxiliary enzyme 
system present in crude preparations. The disul- 
fide reducing system is stimulated by sodium ions; 
potassium ions are antagonistic. High concentra- 
tions of potassium therefore protect against the 
inhibitory effect of the 8-methyl compound. Ex- 
amination of exchange reactions between P®- 
inorganic pyrophosphate and ATP and between 
C14-acetate and acetyl thioctic acid with a puri- 
fied acetate system from yeast, indicate that 
acetate reacts with thioctic acid subsequent to 
the ATP-pyrophosphate exchange. The final stage 
of the reaction sequence appears to be the forma- 
tion of acetyl CoA by a hydrolysis of a complex 
comprised of acetyl thioctic acid-enzyme protein 
—CoA. 


441. Mesenteric blood flow as influenced by 
elevation of portal venous pressure. EwaLp 
E. Sevxurt. Dept. of Physiology, School of 
Medicine, Western Reserve Univ., Cleveland, 
Ohio. 

It was previously shown (Proc. Soc. Exper. 

Biol. & Med. 87: 307, 1954) that a frequent sequel 
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of hepatic ischemia in dogs was a marked increase 
in portal pressure accompanied by decline in 
arterial pressure. This raised the question as to 
whether the increased portal pressure favored 
trapping of blood in the mesenteric vascular 
channels, and thus be the cause of the collapse of 
arterial blood pressure. An attempt was made to 
answer this question by removing the liver en- 
tirely from the circulation, and shunting the 
mesenteric drainage to a jugular vein. Flow was 
measured with a rotameter. After suitable control 
periods, venous pressure was elevated to 25-35 cm 
saline, for periods of time averaging 40 min. 
Typical findings were as follows: arterial pressure 
decreased only slightly (to not less than 90% of 
control). Heart rate showed no significant change. 
Mesenteric blood flow was reduced in approximate 
proportion to the increase in venous pressure, to as 
much as 60% of control in the range 30-35 cm. Cal- 
culated mesenteric vascular resistance showed an 
increase. Although some pooling of blood prob- 
ably occurred under circumstances of increased 
portal pressure, it appeared not to be enough to 
cause circulatory collapse. Compensatory vaso- 
motor activity appeared to counteract whatever 
pooling occurred and arterial pressure was well 
maintained. 


442. Interactions between STH and cor- 
ticoids. Hans SELYE. Institut de Médecine et de 
Chirurgie Expérimentales, Université de Mon- 
tréal, Montreal, Canada. 

The manifold interactions between STH and 
corticoids in the regulation of inflammation, 
nephrosclerosis, lymphatic-tissue growth, etc. 
have been discussed elsewhere (H. Selye and 
Heuser, G. Fourth Annual Report on Stress. Mon- 
treal: Acta Inc., 1954). Recent experiments were 
designed particularly to explore their actions 
upon somatic and hair-growth. Six groups, each of 
10 female Sprague-Dawley rats, having an initial 
body weight of 160 + 3.1 gm., were shaved over 
the lumbar region at the beginning of the exper- 
iment. At the same time 4 groups were also bilater- 
ally adrenalectomized and hormone treatment was 
begun (cortisol acetate 2 mg/kg, DCA 1 mg/kg, 
STH 10 mg/kg). The findings on the 20th day are 
tabulated below. 
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There exists a strong synergism between STH and 
DCA as regards somatic and hair growth in the 
adrenalectomized rat. Small maintenance doses of 
cortisol inhibit somatic growth and virtually 
abolish hair growth under these conditions. 
(This work was performed with the aid of a Con- 
solidated Grant from the National Research 
Council of Canada. The author is grateful to the 
Schering Cerporation for supplying DCA and to 
Merck & Ce , Ine. for cortisol acetate.) 


443. Froperties of dextrans extracted from 
plasma and urine of dogs. ROBERT E. SEMPLE, 
BARBARA J. EXcELL AND J. K. N. JONEs (in- 
troduced by G. H. Ertincer). Depts. of Physi- 
ology and Chemistry, Queen’s Univ., Kingston, 
Canada. 

Dogs were bled and the volume of blood lost was 
replaced by a standard dextran solution. The 
animals were exsanguinated at either 5, 24 or 48 
hr. after dextran infusion. The original clinical 
solutions of dextran, plasma and urine were 
treated with trichloracetic acid, centrifuged, the 
supernatant dialyzed and the dextrans present 
extracted with ethanol. The inherent viscosity of 
uninfused dextran was 0.293. After 5 hr. in the 
circulation mean viscosity was .297 (.290-.299), 
and 48 hr. after infusion the mean inherent vis- 
cosity was .326 (.321—.330). Inherent viscosities of 
dextran in urine ranged from .215-.253. Dextran 
samples extracted from original solutions were 
broken down into 6 fractions by the addition of 
increasing amounts of ethanol to 0.5 gm/100 ml 
aqueous solutions Dextrans from plasma and 
urine were similarly treated. The first two frac- 
tions accounted for 32% of the dextran before 
infusion, 80% of that circulating 48 hr. after 
infusion but were absent from dextram in urine. 
The other 4 fractions were present in urine but 
the total dextran thus excreted accounted for less 
than 35% of the dextran infused, or about half the 
amount shown by fractionation to be of a molec- 
ular size small enough for renal clearance. Inter- 
pretation of changes in viscosity and solubility 
partly depends on the presence or absence of 
structural changes in the dextran. Periodate and 
methylation studies are in progress in an effort 
to answer this question. (Supported by Defence 
Research Board of Canada.) 


444. Relative affinity constant for carbon 
monoxide and oxygen in blood. JULIUS 
SenpRoY, JR. AND Joun D. O’Nzau.* Div. of 
Chemistry, Naval Med. Research Inst., Bethesda, 
Vd. 

Whole blood samples have been exposed to 
reaction to equilibrium with gas mixtures of 
carbon monoxide in air, at 37°C. Several methods 
of saturation have been employed, one of which is 
hew and possesses distinct advantages over existing 
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experimental methods for blood gas studies. From 
the gasometric analysis of the blood and gas 
phases, the values for K, the relative affinity 
constant, have been calculated from the equation 
HbCO/HbO, = K. pCO/pOs, in which the left- 
and right-hand fractions represent the ratios of the 
gas concentrations, bound by blood, and free, 
respectively. Values for K thus far determined 
show a relatively wide interspecies variation as 
follows: opossum 247, dog 228, man 210, monkey 
195, and sheep 162. Further work is expected to 
determine whether there exists an intraspecies 
variation (which has as yet not been noted) out- 
side the experimental error of + 2%. 


445. Effects of potassium, caesium and 
lithium ions on sodium transport through 
gills of goldfish. ALAN W. SextTon* ANnp 
Dauias K. Meyer. Dept. of Physiology and 
Pharmacology, Univ. of Missouri School of 
Medicine, Columbia. 

The effect of potassium, caesium and lithium 
ions on the rate of sodium uptake by the gills of 
goldfish was studied over a 48-hr. period at 18.5°C. 
Sodium uptake from 1 mm/I. solutions was de- 
termined by the method of Meyer (Am... Physiol. 
165: 580, 1951). In the experimental series, po- 
assium, caesium and lithium ions respectively 
were added to the sodium bath to make the solu- 
tions 1 m/l. for these ions. Control groups, 
with sodium as the only cation, were required for 
each series since sodium uptake is influenced by 
the physical condition of the fish. Potassium and 
caesium showed no significant effect on sodium 
uptake. For the potassium series, the controls 
showed an uptake of 32.64 mg Na/100 gm fish while 
the experimental group showed an uptake of 
36.22 mg Na/100 gm. The values for the caesium 
series were 58.53 mg Na/100 gm for the control 
group and 59.17 mg Na/i00 gm fish for the ex- 
perimental group. Addition of lithium to the 
medium caused a significant depression of sodium 
uptake (P = < .01), the control value being 
43.54 mg Na/100 gm and the experimental value 
being 34.40 mg Na/100 gm fish. A subsequent 
group of fish placed in a 1 mm/1. solution of lith- 
ium to which no sodium had been added showed an 
uptake of lithium. These data suggest the pos- 
sibility that the mechanism responsible for 
active transport of sodium cannot discriminate 
between sodium and lithium ions. 


446. Method ‘for production of standard 
corneal chemical burns. HERBERT SHAPIRO. 
Dept. of Research, Wills Eye Hosp., Philadelphia, 
Pa. 

Rabbits are anesthetized with Nembutal (i.v.) 
and ether, to eliminate corneal reflex, and the lids 
separated with a speculum, leaving the cornea 
widely exposed. A circle of filter paper, approx- 

















imately 4 mm diameter, cut out with a cork borer 
or paper punch, is soaked in M/l NaOH. Excess 
alkali is removed by drawing the circle over a 
glass surface, the head is held firmly, and the 
circle applied to the cornea for intervals varying 
from 5 to 60 sec. The circle is washed away by a 
stream of tap water and irrigation continued for 
14 min. from a pipette held in a clamp. This tech- 
nic produces a sharply defined opaque circular 
burn which can be measured with needle-point 
dividers. During recovery from anesthesia, the 
lids are kept closed with scotch tape, to prevent 
corneal desiccation. At weekly intervals, the 
animal is immobilized in a rabbit box, and both 
diameters of the burn measured. Area is cal- 
culated from formula for an ellipse (A = zab). 
Plots are made of burn areas as a function of time. 
Baby as well as adult rabbits have been used, and 
any chemicals absorbable by filter paper may be 
so applied. In the case of viscous or semisolid 
substances like lime, the chemical is drawn up in 
a small glass tube, clamped in a rack and pinion 
device and lowered gradually to the corneal sur- 
face. After making contact, the tube is raised, 
leaving a circular or elliptical mound on the 
cornea, which is subsequently washed away. 


447. Sodium excretion by the salt-loaded 
adrenalectomized dog. LEONARD SHARE AND 
Puiirpe W. Hau (introduced by J. M. WERLE). 
Dept. of Physiology, Western Reserve Univ. 
School of Medicine, Cleveland, Ohio. 

Sodium excretion was determined during the 
rapid intravenous infusion of 2.5% NaCl in 3 
trained, unanesthetized, female dogs in 33 ex- 
periments before and after adrenalectomy. No 
supportive therapy was given for 3-6 days prior 
to a postadrenalectomy experiment. After two 30 
min. control urine collection periods, 2.5% NaCl 
was infused for 6 successive 10-minute urine 
collection periods at a rate of 9.6 ml/min. in 2 dogs 
and 5.5 ml/min. in the 3rd dog. Adrenalectomy 
impaired the ability to excrete the infused salt 
load. The impairment was marked in 20 of the 
postadrenalectomy experiments, but was only 
slight in 2. The inability to excrete adequately 
the infused sodium could be attributed to a 
failure of the filtered sodium load to reach pre- 
adrenalectomy levels since glomerular filtration 
rate and plasma sodium concentration were 
found to be below normal. In the postadrenalec- 
tomy experiments sodium excretion was not af- 
fected by the intravenous infusion of physiological 
amounts of either aldosterone, hydrocortisone, 
desoxycorticosterone or an extract of dog adrenal 
venous blood (a mixture of steroids including 
hydrocortisone, corticosterone, aldosterone and 
desoxycorticosterone). This is particularly sig- 
nificant in view of the marked sodium retaining 
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action that others have demonstrated for aldo. 
sterone. It is concluded that the salt-loaded adre- 
nalectomized dog has a reduced sensitivity to the 
sodium retaining action of the adrenocortic:)| 
steroids. 


448. Model studies in pressure pulse forma- 
tion. R. B. SHeparp* anp L. H. PETERSON. 
Dept. of Physiology, Univ. of Pennsylvania, 
Philadelphia. 

Semi-quantitative studies of vessel and fluid 
mass, viscosity, distensibility, and of peripheral 
resistance were done in models made of glass, gum 
rubber, and tygon tubing. Sintered glass filters 
were used for lumped resistances. Repetitive 
water pulses of 16-100 cc/sec. constant flow, after 
10 millisec. acceleration times, were injected. 
Pressure changes were recorded with Lilly ma- 
nometers. Peaked pressure transients invariably 
appeared during acceleration phases in glass 
or plastic tubes. Their magnitudes for any one 
model were proportional to the fluid mass injected 
during the acceleration phase, determined by 
using two injection systems separately and then 
simultaneously. In very distensible rubber tubes, 
acceleration transients were small or absent. As 
dynamic equilibrium became established under 
constant flow, reflected waves disappeared. 
Slowly developed pressure elevation due to 
elastic distention remained, whether lumped 
flow resistance was proximal or distal to the 
elastic area. Rapidly developed initial pressure 
elevation was maintained only when pre-elastic 
resistance was present, either as fritted glass 
proximal to an elastic area, or as a viscous fluid; 
e.g., in a distensible, rubber tube model, injection 
into SAE 10 oil gave an initially rapid rise followed 
by a less rapid rise. We are led to postulate that 
aortic pressure is partially due to measurable, 
viscous, pre-elastic losses in pre-arteriolar vessels, 
and that relative contributions of wall viscosity 
and blood viscosity are not vet clear. 


449. Consecutive measurements of carbon 
monoxide diffusing capacity of lungs. 
R. H. Sueparp,* H. B. Martin,* L. E. Faru:* 
AND R. L. Riuey. Depts. of Environmental 
Medicine and of Medicine, Johns Hopkins Univ., 
Baltimore, Md. 

Application of the Filley modification of tle 
‘steady state’ CO method to the analysis »f 
factors controlling the size of the resting diffusing 
capacity of the lungs requires knowledge of tue 
time of onset, duration, and stability of tne 
‘steady state.’ Consecutive determinations of 
diffusing capacity were therefore made during 4 
series of 8-10 one- to two-min. intervals. CO 
0.06% in air was inspired from a recording s))i- 
rometer. Expired gas and arterial blood were 
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sampled simultaneously. Inspired minute volume 
of ventilation, arterial Pco,, and expired con- 
centrations of O2, COs, and CO were measured for 
exch period and used to calculate the diffusing 
ec: pacity. The studies demonstrated that a) a 
high degree of analytical accuracy is required, 
perticularly in pathological states in which the 
pulmonary dead space is large (error less than 
+1% of observed CO concentration); b) a steady 
state is achieved in all subjects by the 4th minute 
of CO breathing and by the 2nd minute in most 
subjects; c) the duration of the steady state is 
greater than 10 min. in all subjects studied. The 
duration and stability of the steady state appear 
adequate to permit analysis of factors affecting 
resting diffusing capacity by consecutive deter- 
minations before, during, and after change in the 
factor under consideration. (Supported by the Air 
Force and the Office of Naval Research.) 


450. Incorporation of P® into liver phos- 
pholipids of irradiated and nonirradiated 
mice. F. G. SHERMAN AND A. B. ALMErDA.* 
Dept. of Biology, Brown Univ., Providence, 
&: 7. 

Male BUB mice weighing 18-20 gm were irradi- 
ated with 600 r of filtered 200 KV x-rays. Im- 
mediately after irradiation, irradiated and nonir- 
radiated animals received intrapleural injections 
of P® as inorganic orthophosphate (20 uwc/animal). 
Control and experimental animals were decap- 
itated at intervals from thirty minutes to six 
hours after injection with labeled phosphate. The 
livers were immediately removed and frozen in a 
dry ice-acetone mixture. Phospholipids were ex- 
tracted with fat solvents after TCA extraction. 
Cephalin, lecithin and sphingomyelin were sepa- 
rated chromatographically. Specific activity de- 
terminations were made on plasma inorganic 
phosphate, liver inorganic phosphate, liver total 
acid soluble phosphate, cephalin, lecithin, sphin- 
gomyelin and total phospholipid phosphate. 

During the first 3 hr. after irradiation, more P® 
(Cts/min/ug phospholipid P/Cts/min/ug liver 
inorganic P) was incorporated into the liver phos- 
pholipids of irradiated animals than of nonir- 
radiated animals. Six hours after irradiation the 
specific activity of cephalin, lecithin and sphingo- 
mvelin was about the same in irradiated and 
control animals. During the first 3 hr., cephalin 
hed a higher specific activity than lecithin, and 
lecithin a higher specific activity than sphingo- 
myelin. At 6 hr. the specific activity of lecithin 
Wis greater than that of cephalin in both irradi- 
aied and nonirradiated animals, and the specific 
activity of sphingomyelin was almost as high as 
the cephalin fraction. 


4.1. Effect of potassium ion on conduction in | 


muscle. F. J. M. SicHEL AND JANICE E. Lar- 
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RABEE.* Dept. of Physiology and Biophysics, 
Univ. of Vermont College of Medicine, Burling- 
ton. 

Previously one of us has shown conduction in the 
frog sartorius is inhibited reversibly by high K* 
concentration although nonpropagated twitch- 
like contractions of considerable magnitude may 
still be obtained. The present experiments were 
part of a series to determine KCl concentrations 
which rapidly abolish conduction reversibly, and 
the least concentration which would maintain 
this nonconducting state, presumably interfering 
least with the contractile mechanism. These con- 
centrations are known to vary with temperature; 
the present experiments were at 20°C. After 
storage in Ringer’s solution for about 20 hr. at 
8°C, the muscles were equilibrated at 2'°C and 
isotonic KCl was added to the Ringer’s solution to 
give concentrations from 4 to 308 times normal. 
At each concentration the muscle was stimulated 
at 100 sec. intervals with 1 msec. supra-maximal 
rectangular shocks and the peak isometric ten- 
sions were studied. In the highest concentrations 
conduction was abolished in about 10 min.; more 
dilute solutions required progressively longer 
times. The time-course of disappearance of 
conduction has 3 parts. First, there is increased 
twitch amplitude with a maximum at a KCl con- 
centration about 8 times normal. The duration of 
this phase is longer at lower concentrations. 
Second, there is a rapid disappearance of conduc- 
tion evidenced by decreasing peak tension, the 
rate of decrease increasing markedly with con- 
centration. Last, the slight remaining responses 
slowly disappear. (Supported by a research grant, 
H336, from the Natl. Heart Inst., PHS.) 


452. Comparison of SVEC-measured instan- 
taneous spatial vectors, with mean vectors 
derived from conventional ECG leads. 
Ernst Srmonson, Otro H. Scumitr anp 
RapHaE!. B. Levine.* Labs. of Physiological 
Hygiene and of Biophysics, Univ. of Minne- 
sota, Minneapolis. 

Two quite different approaches to spatial vector 
analysis are in current use: construction from 
conventional ECG leads, and oscilloscopic re- 
cording of spatial loops. While there is a common 
basis for the 2 approaches, there are also impor- 
tant differences, and there is no a priori certainty 
that equivalent or even similar quantities are 
being investigated. In 48 normal men mean 
QRS- and T-vectors, constructed from con- 
ventional leads with the aid of a simple mechan- 
ical vector analyzer (Circulation 7: 403, 1953), are 
compared with maximum instantaneous QRS- 
and T-vectors, obtained with the aid of the 
SVEC computer (stereoelectrovecto-cardiograph), 


' (Federation Proc. 8: 95, 1949). The annual repeat 
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variability of direction and magnitude of vectors 
is similar in both methods and substantially 
larger than the immediate repeat variability. The 
mean values of the spatial orientation angles and 
the vector amplitudes are statistically quite 
different by the 2 methods, but there is statis- 
tically a highly significant correlation between the 
2 sets of values. The correlation is not high enough, 
however, to allow individual prediction of the 
more precise results of the SVEC analysis from 
the analysis using the conventional ECG leads. 
Conclusion: The spatial vector constructed from 
equiphasic mean null precordial direction and the 
Einthoven frontal vector is closely related, but 
not equivalent to, the maximum SVEC spatial 
vector. (Supported by Natl. Heart Inst. Grants 
H-10 C7 and H513 C3 and by the Minnesota Heart 
Assoc.) 


453. Expired alveolar carbon dioxide tension. 
Sicurp E. SivErRtTson* anp Warp S. Fow Ler. 
Mayo Fndn. and Mayo Clinic, Rochester, Minn. 
Continuous measurements of volume and CO, 

concentration (Liston-Becker infrared analyzer) 

of expired gas were made on 8 seated healthy 
adults. With normal breathing, CO. tension of the 
several hundred ml expired last increased about 

1 mm Hg/sec., the average end-tidal value being 

39.8 mm Hg. After breath-holding for 20-30 sec., 

all alveolar gas of a maximal expiration had an 

essentially constant CO, tension, about 7 mm Hg 
greater, reflecting oxygenated mixed venous 
tension. With voluntary hyperventilation for 

20-30 sec., expired alveolar CO, tension decreased, 

but during each expiration it increased at a rate 

(mm Hg/sec.) proportional to the simultaneous 

‘venous’-alveolar difference, the difference de- 

creasing about 25%/sec. Maximal forced expi- 

rations were made after normal breathing and 
hyperventilation. For the major part of expired 
alveolar gas, the ‘venous’-alveolar difference 
decreased about 25%/sec., but the percentage 
rate decreased markedly during expiration of the 
final several hundred ml. Possible explanations 
include variations of pulmonary blood flow during 
the respiratory cycle, and/or variations of blood 
flow: alveolar volume ratio among different 
alveoli. The constancy of the rate (%/sec.) of 
approach to ‘venous’ tension of the CO, tension 
of most expired alveolar gas suggests that this may 
serve to identify ‘pure’ alveolar gas, inde- 
pendently of the numerical values (mm Hg) for 
tension or rate of change during expiration. Such 

a criterion has been needed for proper use of 

Bohr’s equation for measurement of dead space 

and alveolar ventilation. 


454. Adrenal factors in toxic action of O, 
at atmospheric pressure. CHARLES W. 
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SmitH* anD JoHNn W. Bean. Univ. of Michigan, 

Ann Arbor. 

Earlier experiments (Federation Proc. 10: il, 
1951) indicated the adrenals are causally related 
to toxic effects in O, at high pressures (OH?) 
and that adreno-cortical (Am. J. Physiol. 170: 
508, 1952; 172: 169, 1953) and medullary (Feder- 
ation Proc. 13: 9, 1954) factors intensified this 
reaction. The present data show these same 
factors enhance the texic effects of O2 at at- 
mospheric pressure (CAP). One experimental 
series (60 rats) showed that adrenalectomy pro- 
longed survival time and diminished lung damage 
induced by OAP. In a second series (23 rats) in- 
jection of cortisone (2-4 mg/rat/day) for 3 days 
prior to and during the exposure, greatly en- 
hanced lung damage in OAP and shortened 
survival time from 71 hr. (av.) for the nonin- 
jected controls to 61 hr. for the cortisone-injected 
animals. In a third series (66 rats) subcutaneous 
injection of epinephrine (0.4 mg at 12-hr. inter- 
vals) enhanced lung damage by OAP and short- 
ened survival time from 57 hr. (av.) for the con- 
trols to 43 for the epinephrinized animals. It is 
concluded that the protective action of hypophy- 
sectomy against the toxic action of OAP is due 
in large measure to elimination of adreno-cortical 
factors, and that adrenalectomy protects by 
eliminating medullary as well as cortical factors, 
each of which when administered by itself aug- 
ments the toxic action of OAP particularly on the 
lung as manifest by vascular effects, edema, con- 
gestion and hemorrhage. (Supported in part by 
PHS Grant #* H-1646.) 


455. Histamine death in swine. Durwoop J. 
SmitH AND SEYMouR ALPERT.* Dept. of Phar- 
macology, Univ. of Vermont, Burlington, and 
Dept. of Medicine, Univ. of Rochester, Roch- 
ester, N. Y. 

The LDs9 and mechanism of death produced by 
histamine has been studied in 26 young (15-35 kg) 
swine. All animals were lightly anesthetized with 
Nembutal. The Lp50 was 1.35 mg/kg of histamine 
base when injected i.v. Injection of histamine 
results in immediate respiratory distress, char- 
acterized by asthmatic breathing and retraction 
of the intercostal spaces on inspiration. Respi‘a- 
tory failure occurs first, followed in 10-15 min. »y 
cessation of the cardiac action. The ECG shows 
evidence of myocardial anoxia immediately fol- 
lowing injection of histamine which persists ur til 
death. Pathologically, histamine death in sw ne 
is characterized by enlargement of the right side 
of the heart and coronary veins; marked distention 
of the lungs with rupture of the alveolae «nd 
‘bleb’ formation combined with large areas of 
atelectasis. Death results from a combinatior. of 
bronchoconstriction and pulmonary vasoconst:i¢- 
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tion, resulting in a terminal failure of the right 
heart. 


456. Production of bronchoconstriction by 
thiamine in guinea pigs. Jay A. SMITH, 
ALLAN H. Linp,* anp Ronaup I. Ryzorr.* 
Dept. of Physiology and Pharmacology, Chicago 
Med. School, Chicago, Ill. 

Guinea pigs were anesthetized with pento- 
barbital, 50 mg/kg, and the trachea was can- 
nulated. Under artificial respiration, the chest 
was opened; the jugular vein was cannulated for 
intravenous injections. The electrocardiogram 
was recorded. The preparation was then trans- 
ferred to an ‘iron lung’ operating at 10 respira- 
tions/min. Maximum negative pressures of 1 in. 
mercury and maximum positive pressures of 3 
oz. were maintained constant during each experi- 
ment. The trachea was then attached to a sensitive 
tambour to record intratracheal pressure changes; 
an increase in amplitude was regarded as due to 
bronchodilation, a decrease to bronchoconstric- 
tion. Pure oxygen was supplied throughout each 
experiment. Thiamine hydrochloride, in a fresh 
aqueous 10% solution, was injected intravenously, 
100-400 mg/kg. Thiamine caused a biphasic bron- 
choconstriction: an initial constriction was rapid 
in onset and disappearance and coincided with 
bradycardia; a second constriction was*slgw in 
onset and disappearance. When thiamine was in- 
jected successively at 30-min. intervals, the first 
injections produced the biphasic constrictions, the 
last injections produced only the initial constric- 
tion; this demonstrates thiamine tachyphylaxis. 
When diphenhydramine, 50 mg/kg., was given 
previously, thiamine produced only the initial 
constriction. Thus -thiamine causes broncho- 
constriction by at least two mechanisms. Since 
the initial constriction is concurrent with brady- 
cardia, it may be caused by blockage of the 
sympathetic ganglia; since the second constric- 
tion is prevented by diphenhydramine, it is due 
to liberation of histamine. 


457. Effects of X-rays on renal function. 
Lawton H. Smitu (introduced by W. R. Boss). 
Dept. of Zoology, Syracuse Univ., Syracuse, N.Y. 
The kidney is considered to be relatively radio- 

resistant. Although morphological abnormalities 

of kidneys exposed to X-rays have been described, 
there are few reports of the effects of ionizing 
radiations on renal function. In the present 
investigation exteriorized rat kidneys were ex- 
posed to 2500, 3000 and 4000 r of x-irradiation. 

The method used permitted irradiation of both 

kidneys without appreciable exposure of other 

organs. On the 7th and 28th days postirradiation 
50-min. creatinine and  para-aminohippurate 

(PAH) clearances were employed to determine 
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the glomerular filtration rate (GFR) and renal 
plasma flow (RPF). Control values for GFR, 
RPF and urine flow were 1.102 + 0.030, 4.76 + 
0.13 and 0.075 + 0.005 ml/min/100 gm. body 
weight, respectively. Measurement of urine flow 
indicates a slight polyuria on the 28th day after 
2500 r (0.094 + 0.005). The creatinine clearances on 
the 7th day after 2500 and 3000 r were elevated 
(1.335 + 0.073 and 1.337 + 0.041), and on the 28th 
day somewhat depressed (0.928 + 0.048 and 0.999 + 
.060) by these doses. A significant decrease of the 
creatinine clearance was observed 28 days after 
the kidneys were exposed to 4000 r (0.620 + .090). 
The PAH clearances were slightly elevated by 
2500 and 3000 r on the 28th day postirradiation 
(5.22 + 0.27 and 5.42 + 0.34), but were markedly 
reduced on the 28th day following 4000 r (2.25 + 
0.26). The depression of renal function induced 
by 4000 r on the 28th day postirradiation amounted 
to approximately 50%, and is indicative of both 
glomerular and tubular impairment. 


458. Cerebellar induction of steady potential 
shifts in cerebrum. Ray S. SNIDER AND Max 
DonpEy.* Dept. of Anatomy, Northwestern 
Univ. Med. School, Chicago, Ill. 

Slow potential shifts were recorded from the 
pial surface of various cerebral regions subsequent 
to faradization of the following cerebellar areas: 
paramedian lobule, tuber vermis, ‘crus I and II 
and anterior lobe. Certain conclusions appear 
justifiable. a) Electrical stimulation of the cere--. 
bellum can induce alterations in steady potentials 
of the ‘resting’ cerebrum. Fast (300/sec) stimula- 
tion tends to induce positive shifts—often as 
much as 4 mv—and slow (12 to 20/sec.) tends to 
induce negative shifts. b) Confirmation has been 
made of Goldring and O’Leary’s observation 
that during a seizure there is first a positive 
(approx. 4 mv) and then a negative shift (in- 
different electrode in CSF of lateral ventricle). 
c) Fast cerebellar stimulation during an elec- 
trically induced cerebral seizure can prevent 
the negative swing of the cerebral SP. Slow 
cerebellar stimulation is less affective, but a 
prolongation of the negative swing has been 
observed. All experiments were performed on cats 
under ether and d-tubocurarine. Electrical records 
were taken through non-polarizable calomel half- 
cell electrodes and visualized in 2 ways: a) through 
a SIE-DC amplifier onto the face of a cathode 
ray tube, and b) through a cathode follower thence 
to a chopper of Goldring-O’Leary design and 
then to a Grass electroencephalograph. Electrical 
stimulation was carried out with a standard 
electronic stimulator. 


459. Action of n-allylnormorphine in preven- 
tion of injury of the labor mechanism by 
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morphine. FRANKLIN F. SynpER. Depts. of 

Obstretrics and Anatomy, Harvard Univ., Boston, 

Mass. 

The influence of morphine injected during labor 
upon the uterine expulsive mechanism, as shown 
by a striking increase in fetal mortality and in the 
incidence of prolonged labor, is effectively counter- 
acted by n-allylnormorphine administered a few 
minutes before the morphine. The injection of 
n-allylnormorphine 1.3 mg/kg 1.M. about 5 min. 
preceding the injection of a single large dose of 
morphine, 13 mg/kg 1.M., was followed by no 
marked increase in fetal mortality or in prolonged 
labor such as occurred when morphine alone was 
given. Observations on the birth of 221 fetuses 
obtained from 44 litters after injection of n-allyl- 
normorphine preceding morphine showed a fetal 
mortality of 11% and an incidence of prolonged 
labor of 138%, thus corresponding to the outcome 
of labor in noninjected controls, in which fetal 
mortality averaged 11% in 300 births. In contrast, 
following a single dose of morphine 13 mg/kg at 
the time of labor, a 4-fold increase in fetal mor- 
tality and prolonged labor was noted in the 
course of more than 200 births. Thus, n-allyl- 
normorphine is an effective agent to counteract 
not only respiratory depression but also injury of 
the labor mechanism induced by morphine. 
(Aided by a research grant, PHS.) 


460. Normal values for regional blood flow in 
eat’s brain. Louris Soxo.torr, Wituiam M. 
LANDAU, WALTER H. FREYGANG, JrR., Lewis P. 
ROWLAND AND Seymour 8S. Kety (introduced 
by Wave H. Marsnwat.t). Natl. Insts. of Mental 
Health and Neurological Diseases and Blindness, 
Bethesda, Md. 

Rates of blood flow through various structures 
of the brain have been determined in 10 un- 
anesthetized cats by means of the uptake of an 
inert radioactive gas (CF;I'*!). Cannulation of 
femoral vein and artery for administration of a 
solution of the gas and monitoring of its arterial 
concentration was accomplished under vinethene 
anesthesia; 1 hr. was allowed for recovery. Al- 
though restraints were employed asa precautionary 
measure, it was made certain that the cats were 
calm, yet alert, before and during the measure- 
ment. Consistently low values for blood flow 
ranging from 14 to 27cc/100g/min. were observed 
in the white matter of the spinal cord, cerebrum, 
cerebellum, pons, pyramids, and optic tract, the 
values ascending in that order. A greater range of 
values, but all considerably higher than those of 
white matter, was observed in the gray matter of 
25 structures. The lowest of these, 59cc/100g/min.., 
was observed in the reticular substance; the 
highest, 180cc/100g/min., was found in the in- 
ferior colliculi. Intermediate values were found 
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in the gray matter of other structures, including 
the geniculate ganglion, caudate nucleus, thalamus, 
hypothalamus, cerebellum and spinal cord, the 
values decreasing in that order. Values obtained 
in those areas of the cerebral cortex generally 
associated with somatosensory, visual, and 
auditory functions were surpassed only by that 
of the inferior colliculi and greatly exceeded those 
of other areas of the cerebral cortex. Similar 
studies are now being pursued in animals under 
barbiturate anesthesia. 


461. Production of organ weight changes 
similar to those in lactation by combina- 
tions of purified hormones. HELEN J. Sovu- 
DERS (introduced by Haroup H. Coe). Dept. 
of Home Economics, Univ. of California, Davis. 
Livers of rats 1 day post partum were found to 

be increased in relative and absolute weight. At 

the end of lactation this increase was maintained 
and in addition there was a relative and absolute 
weight increase in the heart, kidneys and small 

intestine. An attempt has been made to find a 

combination of purified hormones which would 

induce similar organ weight changes. Hypophy- 

sectomized, ovariectomized female rats 2-3 

months of age were injected subcutaneously with 

purified hormones singly or in combination for 7 

days. Daily doses of 1 wg of estrone and 4 mg 


progesterone induced a slight increase in absolute 
liver weight which was not significant relative to 
body weight. Somatotrophin, 0.5 mg, produced an 


increase in both absolute and relative liver 
weights. Mammotrophin, 8 mg, also resulted in 
increases in absolute and relative liver weight 
and relative kidney weight. A combination of 
these 4 hormones increased the weights of liver, 
heart and kidneys both relatively and absolutely. 
None of the hormone-treated groups showed in- 
creases in intestinal weight. Forced feeding had 
no effect on the organ weights of animals injected 
with the combination of 4 hormones. These organ 
weight changes are similar to those observed st 
the end of lactation except for the intestine. 
Moisture, fat and nitrogen determinations showe:l 
no significant variations in the organs of hormonc- 
treated groups from those of the intact contr:l 
group. 


462. Organ specificity of I labeled rabbt 
kidney eluates in rats and rabbits. Irvi>¢ 
L. Spar,* DotoreEs E. WoLtre* AND WILLIAM 
Bate. Dept. of Radiation Biology, Univ. »f 
Rochester School of Medicine, Rochester, N. Y. 

If auto-antibodies against specific tissues coud 
be isolated, coupled with a radioactive isoto::e 
and injected, they might turn out to be use iil 
for therapeutic purposes. Hxperiments wee 
designed to attempt to isolate antibodies from 
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rabit kidneys that, after I'*! labeling and in- 
tr: venous injection, would localize specifically in 
ki: ney tissue. Kidneys were obtained from normal 
ra»bits and rabbits immunized by injection of rat 
or rabbit kidney. Washed kidney homogenates 
were extracted under mild acid or alkaline con- 
ditions, the soluble eluted material iodinated 
wi h I'*! and further ‘purified’ by an absorption- 
elution procedure with additional rabbit kidney 
homogenate. Fractions were obtained from the 
kidneys of both immunized and nonimmunized 
rabbits that on intravenous injection localized 
very strongly in rabbit kidney. One fraction ob- 
tained by acid elution of immunized rabbit 
kidney gave 11% of the I'*! dose localized in the 
kidneys of individual recipient rabbits 3 days 
later. A basic elution fraction from similar kidneys 
showed localization in kidney cortex 15 times 
higher than the next highest organ, the spleen. 
This preparation in rats gave high kidney and 
duodenal localization. Eluates prepared from 
rabbit lung and spleen showed much lower kidney 
localization. Work is underway to show whether 
this localization is due to an antigen-antibody 
reaction and whether it is representative of a 
general type of reaction that can be used to 
localize radioactivity specifically in other tissues. 
(Supported by the Atomic Energy Commission.) 
/ 
463. Thalamic compensation of the loss of 

the hypothalamic ‘waking center.’ E. A. 

SpreGEL AND E. G. Szexety.* Dept. of Expitl. 

Neurology, Temple Univ. School of Medicine, 

Philadelphia, Pa. 

The mechanisms that maintain consciousness 
are not limited to the hypothalamus and its con- 
nections with the cerebral cortex, since elimina- 
tion of the posterior hypothalamus produces a 
sleep-like condition for a relatively short time 
only. It has been attempted to determine the 
areas compensating the loss of the hypothalamic 
‘waking center’. First the posterior hypothalamus 
was destroyed; after the state of somnolence 
produced by this lesion had subsided and was 
replaced by the normal sleep-waking rhythm, 
extensive lesions were produced in the dorsal 
thalamus. Such lesions were able again to induce 
a state of continuous sleep, that lasted at least 
for several days. Scalp EEGs showed fast activity 
during the waking state and delta waves during 
the hypersomnolence produced by the hypotha- 
lainie lesion as well as during that following the 
th:lamic lesion. These effects were observed even 
if 'arge parts of the ventral posterior thalamic 
nuclei were macroscopically intact. The nuclei 
afiseted by these thalamic lesions are being 
stidied in histologic serial sections. In the present 
stige of this investigation the inference seems 
ju tified that areas in the dorsal thalamus con- 
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tain at least a part of the mechanisms able to 
compensate the loss of the hypothalamic waking 
center; thus these areas participate in the circuits 
responsible for maintaining consciousness. (Aided 
by grant MH-372 from the Inst. of Mental Health, 
PHS.) 


464. Hemorrhagic lipemia. Joun J. Spitzer 
(introduced by EstHer M. GRrEISHEIMER). 
Div. of Labs. and Research, New York State Dept. 
of Health, Albany. 

S8vere acute anemia is accompanied by visible 
lipemia and deranged fat metabolism in the 
rabbit. In the course of repeated heavy bleedings, 
the ultracentrifugally determined S; 20-100 
lipoproteins increase very markedly, to 100-300 
mg % with similar increase of the total lipopro- 
teins. The other groups of lipoproteins fail to 
change consistently although quite great, oc- 
casional, changes are not uncommon. Small doses 
of intravenously administered heparin cause 
slight, if any, in vivo clearing of the hemorrhagic 
lipemic rabbit serum and little in vitro clearing of 
a cottonseed-oil emulsion. The same rabbits, how- 
ever, demonstrate usual, substantial clearing- 
factor activity before the bleedings or after 
recovery from hemorrhagic lipemia. The sera of 
the heparin-injected, hemorrhagic lipemic rabbits 
become turbid upon standing, due to soap forma- 
tion, which can be prevented by decalcification 
or by the administration of protamine. Presently 
available evidence indicates that the decreased 
clearing-factor activity following the injection of 
heparin into hemorrhagic lipemic rabbits is due 
not only to the presence of inhibiting S; 20-100 
lipoproteins, but also to a diminished capacity of 
the serum (presumably albumin) to act as fatty- 
acid acceptor. The development. of hemorrhagic 
lipemia and the accompanying ultracentrifugal 
changes are delayed if the washed erythrocytes 
are reinjected into the animal. The changes de- 
scribed in this abstract take place regularly in 
bled animals receiving daily, multiple injections 
of heparin. 


465. Response to rapid intravascular infusion 
of dogs with isotonic expansion of plasma- 
extracellular fluid volume. J. Stamuer, P. 
Brostorr,* I. LEviInsoN* ANp A. EL.is.* 
Cardiovascular Dept., Medical Research Inst., 
Michael Reese Hosp., Chicago, IIl. 

This study is part of a long-range investigation 
of total body homeostatic mechanisms regulating 
renal sodium—water exchanges. Intact unanes- 
thetized dogs were infused continuously through- 
out the experiment with Ringer’s solution (10 
cc/min.) to effect sustained, isotonic expansion of 
plasma-extracellular fluid volume and a steady- 
state saline diuresis. Following at least three 
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10-min. control periods (mean urine flow, 7.7 
cc/min.; mean Na excretory rate, 1.17 mEq/min.), 
200 ce of Ringer’s solution was rapidly injected 
at various sites in the systemic and pulmonary 
circulations. In 11 experiments on 4 dogs, this 
rapid injection uniformly resulted in a significant 
increase in urine flow and Na excretory rate 
(mean increments, 46% and 42% respectively). 
The response was essentially alike irrespective of 
injection site. This enhancement of saline diuresis 
developed rapidly (well within the first 10 min.) 
and was maximal within the first 10-20 min. In 
most (but not all) experiments, renal plasma flow 
and (less regularly) glomerular filtration rate also 
increased, particularly during the first postinjec- 
tion clearance period. It is concluded that a 
rapidly reacting receptor-effector mechanism 
exists capable of effecting a prompt saline diuretic 
response to rapid isotonic plasma—extracellular 
fluid volume expansion in dogs. 


466. Inhibition of cholesterol-induced hyper- 
cholesterolemia and atherogenesis by fat- 
free diet in chicks. J. STAMLER AND RvuTH 
Pick. Cardiovascular Dept., Medical Research 
Inst., Michael Reese Hosp., Chicago, Ill. 

The present study was undertaken to clarify 
the relationship between dietary neutral fat and 
cholesterol in atherogenesis. For this purpose, an 
experimental group of cockerels was fed a specially 
prepared, defatted chick starter mash, supple- 
mented with 1% cholesterol. A control group was 
given untreated commercial chick starter mash 
(containing 3-5% fat) plus 1% cholesterol. After 
2 to 5 weeks on this regimen, the experimental 
group on fat-free diet exhibited minimal hyper- 
cholesterolemia (127 and 141 mg %) and aorta 
atherogenesis (30% incidence), in contrast to the 
control group (223 and 259 mg % plasma total 
cholesterol and 80% atherosclerosis incidence). 
These results indicate that removal of neutral fat 
from a_ cholesterol-supplemented, potentially 
atherogenic diet results in significant inhibition 
of the usual hypercholesterolemia and athero- 
genesis in chicks. Apparently dietary neutral fat 
plays an important role, together with cholesterol, 
in regulation of plasma cholesterol level and 
atherogenesis. 


467. Life span shortening in rats induced by 
multiple doses of polonium?”. J. N. Stan- 
NARD, H. A. Buarr AND R. C. Baxter.* Dept. 
of Radiation Biology, Univ. of Rochester School of 
Medicine and Dentistry, Rochester, N. Y. 

Life span shortening in animals has been used 
as a convenient measure of the ratio of reversible 
to irreversible injury produced by ionizing radia- 
tion. With x-rays a large fraction of the latent 
injury produced by a single dose can be repaired. 
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For this reason, a much larger total dose is re- 
quired to produce a given effect when the dose is 
divided than when it is sustained in a single 
exposure. The present experiment demonstrates 
that this is not the case with the alpha emitter, 
polonium?”, Shortening of the life span in 365 
rats maintained at a constant body burden of 
polonium by means of monthly injections from 
young adulthood until death is within 25% of that 
found with a single dose of the same magnitude 
(in terms of microcuries disintegrating within the 
body). The body contents were ca. 0.05, 0.23, 
0.60 and 2.4 ue/kg, the lowest level being near 
the threshold for detection of life span shortening 
effects. It is clear from this and an earlier analysis 
of single dose effects that the alpha emitters 
produce a much larger fraction of irreversible 
damage (in terms of life span shortening) than do 
X- or y-radiation or even neutrons, and this may 
account, in part, for their high relative biological 
effectiveness. (This paper is based on work 
performed under contract with the Atomic Energy 
Commission at The Univ. of Rochester Atomic 
Energy Project, Rochester, N. Y.) 


465. Technique of cinefluorography using 
»nage amplifier for study of circulatory 
dynamics. HERBERT M. StTaurFer,* GEORGE 
H. Stewart III* anp W. Epwarp CHAMBER- 
LAIN. Depts. of Radiology and Med. Physics, 
School of Medicine, Temple Univ., Philadelphia, 
Pa. 

The recently introduced image amplifier 
(Philips) brightens the fluoroscopic image 1000 
times permitting cone vision (unadapted). This is 
accomplished by reduction of image size (12.5 
em-13 mm) and by acceleration of the image- 
forming electrons. An f 1.5, 50 mm lens is mounted 
at its focal length from the output phosphor. A 
camera lens of similar aperture focussed at in- 
finity is apposed. For 16 mm film a 25 mm lens is 
convenient; for 35 mm film or closed-circuit tele- 
vision (RCA-ITV) a 50 mm lens. With x-ray 
intensity at or below usual fluoroscopic levels (60 
kv, 1 ma for cat; 70 kv, 2 ma for dog; 75 em target 
screen distance) movies of the heart at 64 frames/- 
sec. are readily obtained. Films used have included 
Eastman Linagraph ortho, Tri-X negative and 
Super XX negative and DuPont 931-A. For 
maximum speed and contrast all of these have 
been developed in our laboratory in x-ray de- 
veloper 6 min. at 20°C. Tri-X is considerably faster 
and encouraging results at speeds up to 300 
frames/sec. have been obtained (cat angiocarcio- 
gram). In the experimental animal where minimiz- 
ing X-ray exposure is not a major consideration 
objectionable grain in the film may be decreased 
by employing fine grain development and in- 
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creasing X-ray intensity to compensate for reduc- 
tion in film speed. 


469. Mechanisms of thrombocytopenia in 
disseminated carcinomatosis. Mario STEFA- 
NINI. New England Center Hosp., St. Elizabeth 
Hosp. and Tufts College Med. School, Boston, 
Mass. 

Thrombocytopenia is a late symptom in the 
course of disseminated carcinomatosis. Often, 
invasion of the bone marrow with crowding out of 
megakaryocytes may cause amegakaryocytic 
thrombocytopenia. In other instances, invasion of 
the bone marrow seems unable to justify the 
degree of existing thrombocytopenia and other 
mechanisms may be at play. This abstract dis- 
cusses one of these additional mechanisms. Two 
patients with disseminated carcinoma (primary 
lesion, in stomach and prostate respectively) 
exhibited severe thrombocytopenia and mild 
clinical bleeding. Examination of bone marrow, 
however, revealed very limited infiltration with 
malignant cells and normal number of active 
megakaryocytes. Consequent studies showed 
plasma and serum of these patients to agglutinate 
platelets from healthy individuals (iso-agglutinin). 
In one case, where platelet count was 40,000/cu 
mm (indirect method) and platelet agglutinin 
had titer of 1/64, administration of cortisone (150 
mg daily for 2 weeks) reduced platelet agglutinin 
titer to 1/16, while platelet count rose to 150,000/- 
cu mm. At this point it was possible to demon- 
strate that the patient’s plasma and serum 
agglutinated the patient’s own platelets (auto- 
agglutinin). Intravenous administration of 250 ml 
of this patient’s plasma, collected prior to treat- 
ment, caused sustained (2 days) thrombocytopenia 
in normal recipients. It is tentatively postulated 
that cancer tissue, perhaps possessing common 
antigenic structures with platelets, represented 
antigenic stimulus to production of platelet 
antibody. Injection into experimental animals, 
however, of washed cancer cells from removed 
surgical or autopsy specimens of the two patients 
failed to produce formation of platelet hetero- 
antibodies. (Supported by grants from the Natl. 
Insts. of Health, PHS, and the American Heart 
Assn.) 


70. Effects of eating a pound of meat a day 
for a year on the metabolism of nitrogen, 
calcium and phosphorus. F. R. STEGGERDA. 
Dept. of Physiology, Univ. of Illinois, Urbana. 
The effect of eating a balanced nutritional diet 

containing a pound of edible meat daily was 
recorded for a year on 4 adult subjects (3 males and 

1 female) whose ages were 33, 37, 50 and 53 years. 

The experiment started on October 1, 1953 and 
was so designed that every 5th week marked the 
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end of a specific experimental period. During 
each 5-week period the meat consumed was either 
in a relatively fatty or strictly lean form and was 
mostly beef or pork with an occasional serving of 
lamb or veal. The meat was divided between the 
lunch and dinner meals, or breakfast, lunch and 
dinner. During the 5th week of each period, ac- 
curate recordings were made of the amount and 
and kinds of food eaten each day and for 4 days 
of this week food samples and total fecal and 
urine collections were taken for metabolism 
balance studies of nitrogen, calcium and phos- 
phorus. All the procedures followed during the 
first 6 months were repeated during the second 6 
months to check the first experiment and to record 
any differences that might exist between the 
winter and summer seasons of the year. Three 
complete physical examinations, including blood, 
heart, liver, kidney and chest, were made at the 
beginning, middle and end of the experiment. The 
results show that no change occurred in the 
physical health of the subjects during the time of 
the experiment and the nitrogen, calcium and 
phosphorus were more efficiently utilized in the 2 
younger subjects than the older. 


471. Recording simultaneously end-plate po- 
tentials and propagated nerve impulses. 
fWituam W. STeInBeERGER (introduced by 
CHARLES R. BrassFIELD). Physiology Dept., 

Univ. of Michigan, Ann Arbor. 

The author in studying the end-plate potentials 
of a curarized sartorius nerve-muscle preparation 
was able to record the propagated nerve impulse 
and the correspondingly developing end-plate 
potentials, using one pair of platinum recording 
electrodes. The preparation was suspended in a 
moist chamber by two silk ligatures tied at the 
ends of the muscle and connected to insulated 
posts. The distal end of the nerve was placed 
across two stimulating electrodes (platinum) that 
were connected to an electronic stimulator. The 
stimulating electrode nearest the muscle was 
always grounded. One recording electrode was 
placed on the pelvic end of the muscle. The other 
recording electrode was placed on the nerve just 
adjacent to the muscle but not touching it. The 
recording electrodes were connected to a d.c. 
amplifier and an oscilloscope for recording. 
Stimulation of the nerve resulted in a complex 
potential composed of three identifiable parts. 
The first part (stimulus artifact) is due to direct 
tissue conduction of the stimulus, the second part 
is due to the passage of the propagated nerve 
impulse, and the third part (similar to ones re- 
corded by two surface electrodes on the muscle) is 
due to the electrochemical changes at the motor 
end-plates. This complex wave then permits 
observing both the propagated nerve impulse and 
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the end-plate potentials generated therefrom 
without disturbing the end-plate region. Sig- 
nificantly, then, end-plate potentials can be 
remotely recorded similar to spinal root and 
ganglionic recordings. 


472. Optical and molecular kinetic studies 
upon the human serum albumin-rabbit 
antibody system. Ropert F. STEINER (intro- 
duced by Wriuiam J. Bowen). Naval Med. 
Research Inst., Natl. Naval Med. Ctr., Bethesda, 
Md. 

A quantitative study has been made upon the 
interaction of rabbit antibodies to human serum 
albumin with their antigen in the antigen excess 
region. The problem of clarifying the nature of 
the association equilibria and obtaining the 
characteristic thermodynamic parameters of the 
interaction has been approached in 3 ways. These 
are: the study by means of light scattering of the 
weight average molecular weight as a function of 
total concentration and antigen to antibody ratio; 
the determination by sedimentation, electro- 
phoresis and fluorescence polarization measure- 
ments of the fraction of antigen remaining free; 
and the direct determination by area measure- 
ments of sedimentation diagrams of the relative 
concentrations of free antigen, free antibody and 
the various complex species. The free energies of 
association for the first stage of complex formation 
as determined by the above 3 methods are in 
reasonable agreement. The free energy of associa- 
tion was found to be quite sensitive to pH and the 
nature and concentration of added electrolyte. 
At a given ionic strength the free energy of as- 
sociation remained constant between puH’s 6.0 
and 8.5. Outside these limits a rapid decrease in 
magnitude occurred, dissociation of the antigen- 
antibody complexes being virtually complete at 
pu’s 2,7 and 11.0. The enthalpy of association was 
found to be quite small, <+2 KCal. Thus 
virtually all of the free energy of association ap- 
pears to be due to entropic factors. Efforts have 
been made to correlate the observed variation of 
molecular weight with total concentration and 
antigen to antibody ratio with the statistical 
mechanical treatment proposed by Goldberg 
(J. Am. Chem. Soc. 74: 5715, 1952). Good agree- 
ment is obtained under conditions where only the 
lower molecular weight complexes are present, but 
appreciable divergence occurs when the higher 
complex species are present. 


473. Influence of habitat temperature on 
thermal death point of fishes. EMINGER 
STEWART (introduced by FrREepERIcK A. FuHR- 
MAN). Dept. of Physiology, Stanford Univ., Calif. 
High and low temperature death points were 

determined in the field on groups of fish from 

springs in the desert areas of California, Nevada 
and Utah. Most of these were Cyprinodont fishes 
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native to these areas for an estimated 10-20 
thousand years. The water temperatures of ‘he 
springs ranged from about 14°-40°C. Groups oi 10 
fish were confined in glass containers. These ‘ish 
were then exposed to progressively increasing or 
decreasing temperatures for the determination 
of the temperature at which approximately 50% 
of the fish died. The total duration of the heating 
or chilling was 1-4 hr. The high temperature death 
points were found to be higher for warm spring 
fishes than for cold spring fishes. Similarly the 
low temperature death points were found to be 
lower for fish from the cooler springs than for 
those from the warm springs. Bubbling 100% 
oxygen through the water did not appreciably 
alter the high temperature death points. 


474. Hepatic reticulo-endothelial cell and 
assimilation of dietary cholesterol. Surrey 
St. GEORGE AND MEYER FRIEDMAN (introduced 
by Sanrorp O. Byers). Harold Brunn Inst., 
Mount Zion Hosp., San Francisco, Calif. 
Various techniques have implicated the hepatic 

R-E system as an agency for the removal of 

cholesterol-containing chylomicrons from the 

blood following intestinal absorption of cho- 
lesterol. As a first step in the quantitation of 
this gross transfer system, the actual uptake of 
cholesterol by the hepatic R-E system has been 
demonstrated by tracer methodology. Cholesterol- 

4-C' administered orally to rats was localized 

within washed, isolated hepatic R-E cells 6-24 

hr. afterward and the specific activity of these 

cells found to be as much as nine times greater 
than the corresponding isolated hepatic paren- 
chymal cells. 


475. Acute exercise and propulsive motility 
of the small intestine in rats. J. CLIrroRD 
SticKNEY, Davip W. Nortuup AND Epwarp J. 
VaN LiERE. Dept. Physiology, School of Medicine, 
West Virginia Univ., Morgantown. 

The propulsive motility of the small intestine of 
rats was determined by the gastric intubation of 
2cc of a charcoal suspension in aqueous gum 
acacia solution and killing the rats 20 min. l:\ter 
to determine what length of intestine had heen 
traversed. In the first series (av. body wt., 265 
gm) the experimental rats were run on a motor 
driven treadmill at the rate of 1 mph beginni:g3 
min. after intubation. An electric grid at the \ ear 
of the treadmill was used to discourage the av id- 
ance of running. Control rats were simply pl: ced 
near the running treadmill 3 min. after intubat ‘on. 
In 10 experimental rats the average percen : 
of the small intestine traversed was 60.0 as «om- 
pared with 63.5 in 10 controls; the difference is not 
significant. In the second series (av. body wt., 
277 gm) the experiment was conducted as be ‘ore 
with the exception that in addition the exeri- 
mental rats were run for 5 min. on the treac mill 
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in.mediately prior tc intubation. No significant 
di'ference was found in the results in which 65.8% 
of the intestine was traversed in 9 experimental 
ra's as against 64.0% in 9 controls. It is concluded 
thit acute exercise, under the conditions of these 
exeriments, has not been shown to have an effect 
on the propulsive motility of the small intestine 
of rats. 


47. Comparison of thermocouple and radio- 
metric measurements of surface tempera- 
ture during thermal irradiation. ALIcE M. 
STOLL (introduced by JoHn R. BroBeEck). 
Aviation Med. Acceleration Lab., Johnsville, Pa. 
!ixperimental comparisons of surface tempera- 

ture measurements were made on cloth and on 
living skin. The thermocouples were made of 
silver, electroplated on fine gauge constantan 
wire to form a thermojunction at each point of 
termination of the silver plate. The output from 
each thermocouple was fed into a calibrated 
galvanometer system and recorded photographi- 
cally throughout each experiment. The radiometric 
thermometer consisted of a Golay infrared de- 
tector used in conjunction with an amplifying and 
recording system. Each test area was exposed to 
radiation of measured intensity produced by a 
1000 watt projection lamp controlled by a variable 
resistance, and focused on the test area by a 
suitable lens system. Recordings of surface tem- 
perature were made simultaneously with thermo- 
couples and with the radiation apparatus. In 
measurements on cloth surfaces, the best agree- 
ment of thermocouple values were 0.5°C below 
the radiometric values at peak temperature. On 
skin surfaces, thermocouple values varied both 
above and below the radiometric values, ap- 
parently depending strongly on the placement of 
the thermocouple with respect to blood vessels. 
For thermocouples placed intradermally, agree- 
ment with the surface thermocouples and with 
the radiometrie values varied within a +2.0°C 
range. It was concluded that 1) on inert surfaces 
during exposure to radiation of 20-70 mc/cm?2/sec. 
intensity, thermocouples carefully applied may 
yield surface temperature values within —0.5°C 
of the radiometric value; and 2) under the same 
experimental conditions, on living skin, thermo- 
couple values are unpredictable within +2.0°C 
of the radiometric values and depend strongly on 
local vascular effects. 


477. Ergosterol biosynthesis in Neurospora 
crassa. Davip STONE,* Oscar HEcuTER, Davip 


BONNER* AND CHARLES YANOFSKY.* The 

Worcester Fndn. for Exptl. Biology, Shrewsbury, 

Vass., and Dept. of Microbiology, Yale Univ., 

School of Medicine, New Haven, Conn. 

In connection with studies on the biosynthesis 
0! ergosterol by Neurospora crassa we have in- 
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vestigated the following: a) the influence of growth 
conditions, b) the location of ergosterol in the 
cell and c) the cellular site of ergosterol synthesis. 
a) The influence of varying the conditions of 
growth upon the ergosterol yield per unit weight 
of microorganism has shown that: 1) stationary 
surface-grown culture produced more ergosterol 
than did submerged aerated cultures, other con- 
ditions being equivalent. 2) The ergosterol con- 
tent of cells grown for 120 hr. was a function of 
the initial sucrose concentration of the growth 
medium. 3) The data suggest that aged cultures 
produce more ergosterol than younger cells. b) 


_ The cellular location of the ergosterol synthesized 


by Neurospora crassa was determined by growing 
cells for 120 hr. in the presence of excess acetate 
1-C'™, and measuring the amount of radioactive 
ergosterol in fractions obtained by differential 
centrifugation of cellular homogenates. The 
bulk of the C4 ergosterol was found to be as- 
sociated with the cellular residue obtained by 
low speed centrifugation, little being found in 
the ‘mitochondrial’, ‘microsomal’ or supernatant 
fractions. c) The cellular site of the ergosterol 
synthesizing mechanism was studied by 2 ap- 
proaches: 1) study of the localization of C 
ergosterol synthesized by a 117-hr. culture incu- 
bated for 3 hr. with C™ acetate, and 2) by in- 
vestigating the capacity of homogenate fractions 
to synthesize ergosterol from C acetate. The 
results of both studies are taken to indicate that 
the enzymatic systems involved in ergosterol 
biosynthesis by Neurospora crassa are associated 
with the cellular residue. 


78. Distribution of histamine in human 
tissues. JANET LEMLEY STONE,* JosEPH M. 
MERRILL* AND GEORGE R. MENEELY. Radio- 
isotope and Research Lab., Thayer VA Hosp., 
and Dept. of Biochemistry and Medicine, Vander- 
bilt Univ., Nashville, Tenn. 

The histamine content of human tissues was 
measured by the microchemical method of O. H. 
Lowry et al. Duplicate determinations were 
reproducible within 5% and recovery experiments 
showed an 80% recovery of added histamine, The 
specificity of the method was checked using 
purified histaminase and less than 15% of the 
substance measured as tissue histamine was 
extraneous material. The stability of histamine 
in tissues was investigated and no procedures 
were employed which might change the histamine 
content of the samples. The tissues were obtained 
at autopsy from 3 males who died accidental or 
surgical deaths and no diseased tissues were 
included. Fourteen tissues from each human 
were analyzed and the histamine content calcu- 
lated as micrograms per gram of fresh tissue. 
The means with their standard errors are: lung 
33 + 10; stomach 14 + 4.0; duodenum 14 + 0.9; 
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skin 6.6 + 0.61; pancreas 4.8 + 1.5; testis 4.6 + 
0.98; aorta 4.2 + 2.4; spleen 3.4 + 0.97; bone 
marrow 3.3 + 1.5; kidney 2.5 + 1.2; liver 2.2 + 
0.76; heart 1.6 + 0.07; thyroid 1.0 + 0.13; skeletal 
muscle 0.97 + 0.13. Additional samples will be 
added as the tissue becomes available. This 
survey shows that most of the histamine in 
humans occurs in the lungs and gastro-intestinal 
tract. Investigators using different analytical 
methods have reported a similar distribution of 
histamine in rats and guinea pigs whereas in dogs 
the liver also contains high concentrations of 
histamine. 


479. Effect of acetylcholine on isolated rabbit 
auricles following chronic vagotomy. J. A. 
Strouis,* E. A. REEp anp J. C. Scorr. Dept. of 
Physiology, Hahnemann Med. College, Phila- 
delphia, Pa. 

A study of the chronotropic and inotropic 
responses of rabbit auricles to acetylcholine in 
Tyrode solution at constant temperature was made 
by the method of Webb (Brit. J. Pharmacol. 5: 
87, 1950). In order to study the effects of chronic 
vagotomy the auricles of a unilaterally vagoto- 
mized animal were placed in the same chamber 
with the auricles of a normal animal and simul- 
taneous myograms of the two tissues were ob- 
tained. The effects of physostigmine, atropine and 
calcium also were observed. The results are based 
on 11 experiments with 11 pairs of auricles, one 
of which in each experiment was obtained from a 
unilaterally vagotomized animal. The post- 
vagotomy period ranged from 7 to 34 days. Six 
of the animals were vagotomized on the right 
side and five on the left side. Concentration- 
response curves for the effect of acetylcholine 
on rate and amplitude were plotted. No significant 
difference was observed between the auricles of 
the intact and vagotomized animals with respect 
to chronotropic and inotropic responses to acetyl- 
choline. Significant differences could not be 
demonstrated between the responses of the right 
and the left vagotomy preparations. Calcium 
potentiated the negative chronotropic action of 
acetylcholine. The reduction in rate with physo- 
stigmine and the acceleration with atropine did 
not appear to be influenced by previous unilateral 
vagotomy. In general the results obtained by 
this method give no evidence of cardiac sensitiza- 
tion to acetylcholine following degeneration of 
the right or the left vagus nerve. 


480. Recovery and regeneration of spleen and 
thymus after single and divided doses of 
total body x-ray. AGNES N. Stroup* aNnp 
Austin M. Bruss. Div. of Biological and Med. 
Research, Argonne Natl. Lab., Lemont, Ill. 

We have investigated the compensatory and 
recovery changes in the spleen and thymus of 
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totally irradiated female mice, comparing the 
responses to single, large and to weekly divided 
doses. Following single sublethal doses (400- 
500 r) minimum weight of the spleen occurs at 
less than a week; it returns to normal at 2 weeks 
and reaches maximum weight at 3 weeks (about 
twice normal) after which it returns rather 
sharply to the control weight. In the case of 
periodic doses which are sublethal if repeated at 
6 weekly intervals (200 r each) there is also a 
recovery phase at 2 weeks, followed by a second 
depression and another recovery phase, with 
splenic weight exceeding normal, at 7 weeks. 
Using lower doses, both damage and extent of 
recovery are less, but the time relations remain 
essentially the same. The thymus under weekly 
irradiations exhibits a phase of incomplete re- 
covery at 3 weeks, but this is followed by a decline 
without evidence of a secondary recovery up to7 
weeks. Numerous nodules are observed grossly 
on the cortex of spleens 12-15 days after single 
sublethal total body irradiation which disappear 
at 17 days as the organ enlarges. Histologic 
examination reveals areas of high mitotic activity 
in cells of reticular origin. The regenerating areas 
of the thymus consist of lymphocytes; at no time 
does this organ show the extramedullary myelo- 
poiesis characteristic of the recovering spleen. 


481. Normal decay rates of circulating globulin 
in rabbits. G. BoNAR SUTHERLAND (introduced 
by ALLEN LEIN). California Inst. of Technology, 
Pasadena. 

The disappearance rates of plasma proteins 
have received considerable attention but the 
question still remains regarding both the kinetic 
order of the decay rate and the mechanism in- 
volved. The present investigation was under 
taken to study this problem using antibody 
globulin against ovalbumin in rabbits. Animals 
were immunized by a series of injections of oval- 
bumin and the concentration of circulating anti- 
body was determined by quantitative precipitin 
analysis at intervals for several weeks following 
the last injection. Studies were also made on the 
effect of hemorrhage on the decay rate and on the 
decay rate of antibody transferred to normal 
animals. The results were as follows: 1) antibody 
decay curves in warm and in cold adapted rabbits 
were found to follow a 2-phase second order pit- 
tern. 2) Bleeding 25 ml blood/day during the 
period of falling titer left antibody decay ¢s- 
sentially unaltered, suggesting that antibody 
production continued. 3) Plasmaphoresis during 
the phase of decline had little effect on the curve. 
4) Massive exchange of normal for high titer blood 
produced less immediate drop in antibody levels 
than would be expected—indicating the prese'ice 
of a reserve ‘pool’ of antibody outside the ciicu- 
lating plasma. 5) Animals, passively immunized 
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by transfusion of whole blood, lost antibody 
according to second order kinetics, but more 
rapidly than actively immunized animals of 
similar titer, 


482. Role of supragranular layers in regula- 
tion of cortical excitibility. JERomE SuTiINn* 
AND Berry CamMpBELL. Depts. of Anatomy, 
University College, London, and Univ. of Minne- 
sota, Minneapolis. 

In the course of an investigation of cerebral 
cortical activity we have made observations 
which point to the functional significance of 
certain features of cortical morphology, namely 
the extension of the pyramidal cell apical dendrites 
from all layers of the cortex to the surface and the 
organization of the cortical pyramids into supra 
and infrangranular populations. The interaction 
of the primary response to callosal or sciatic 
stimuli with the response to local cortical stimula- 


3 tion was studied in rabbits and cats. Isopotential 


contour maps (CAMPBELL, Anat. Rec. 91:77, 1945) 
were constructed. These allow the visualization of 
the distribution of the electrical fields in the 
active region as a function of time and depth. 
Such maps of the callosal or sciatic response show 
that a dipolar field of 10-15 msec. duration is 
erected in the activated cortex. This dipole is 
positive superficially, negative in the deeper 
regions, with a turnover in the region of the 
granular layer. Maps of the interaction of the 
local and primary responses show that condition- 
ing with the former, which is confined to the 
supragranular cortex, markedly alters the ampli- 
tude of the test response from the infragranular 
a3 well as from the supragranular layers. A local 
conditioning stimulus may reduce the responses of 
the infrangranular neurons to 20% of the un- 
conditioned amplitude. A ‘release’, or increased 
response of the infrangranular cortex is obtained 
when weak solutions of KCN are applied to the 
surface of the cortex. A cortical model is proposed 
which explains the regulating action of the supra- 
granular on the infragranular layers. 


83. Relation of kidney volume to blood pres- 
sure. H. G. Swann AND A. N. WEAvVER.* Dept. 
of Physiology, Univ. of Texas Med. School, 
Galveston. 

Quantitative measurements of the volume of 
dog kidneys were made with an oncometer de- 
signed on Roy’s principle. During this, the blood 
pressure to the kidney was lowered by partially 
occ!uding the aorta with a tourniquet or raised 
by pumping blood through the isolated organ 
with a Dale-Schuster pump. If the volume of the 
kidney without any blood pressure is taken to be 
18%, it was found to increase to 100% as the blood 
pressure was raised to about 70mm Hg. As the blood 
pressure was further increased to 200 mm Hg, 
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the kidney gradually increased in volume to 
110%. 


484. Renal excretion of commercial and 
alkali-stable inulin. RoBert E. Swanson 
(introduced by M. B. VisscHer). Dept. of 
Physiology, Univ. of Minnesota, Minneapolis. 
Destruction of commercially available inulin by 

heat and alkali has been found to vary from 10- 

50%. Comparisons of the inulin clearances of the 

commercial product before alkali digestion 

(undig.) and after alkali digestion (dig.) along 

with purified inulin, prepared by alkali digestion 

followed by repeated precipitation with EtOH, 
have been made for intact and Ringer perfused 

bullfrog kidneys. Using Pfanstiehl inulin (70% 

alkali stable) the ratio of dig/undig. inulin clear- 

ances for intact kidneys was 1.11 (range 1.06- 

1.19, N = 8) and for perfused kidneys, 1.10 (range 

1.02-1.23, N = 8), i.e., the inulin clearances after 

the alkali treatment were about 10% higher than 
the clearances calculated from undigested values. 

The corresponding clearance ratio for perfused 

kidneys using Difco inulin (90% alkali stable) 

was 1.05 (range 1.00-1.11, N = 12). In 4 of the 
perfusion experiments 3 clearance periods using 

Pfanstiehl inulin were followed by 3 periods using 

puriffed inulin. The undig/purified inulin clearance 

ratio averaged 1.01 (range 0.94-1.15, N = 8) 

compared to the dig/purified ratio of 1.11 (range 

1.05-1.18, N = 8), i.e., the Pfanstiehl inulin 
clearances before alkali digestion tended to agree 
more closely with the succeeding purified inulin 
clearances than did the digested clearances. 


_ That this effect is probably not due to a spon- 


taneous decline in the U/P ratio of the clearance 
substance during tie course of the perfusion may 
be inferred from a comparison of the early inulin 
clearances with the late inulin clearances (uti- 
lizing Difco inulin, undigested) : the ratio of early 
to late clearances in 11 experiments was 1.004 
(range 0.94-1.11, N = 15). 


485. Stability of DNA during growth. RoBERT 
W. Swick, Artaur L. Kocu anp Dorotuy M. 
TAHARA (introduced by T. N. TaumrstAn). 
Div. of Biological and Med. Research, Argonne 
Natl. Lab., Lemont, Ill. 

The ‘half-life’ of deoxyribose nucleic acid in the 
livers of adult rats has been estimated at 70 days 
in experiments wherein the animals were con- 
tinuously exposed to CO, for long periods. It 
appears probable that this represents not true 
turnover but replacement of cells, and leaves 
unanswered the question of the stability of DNA 
in an active mitotic state. Weanling rats were 
similarly treated until their body weight had 
doubled (9 days) and it was calculated that 55% 
of the final liver weight had been formed during 
exposure. Hepatic DNA and ribose nucleic acid 
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purines were isolated by salt extraction, hydrolysis 
of RNA at px 13 and hydrolysis of DNA at pH 3 
at 100° to yield apurinic acid. Adenine was iso- 
lated by ion-exchange and purified through the 
silver salt. The specific activity of the C-6 position 
of RNA adenine was 81% of the s.a. of body CO. 
as determined by the s.a. of urea. However, the 
s.a. of DNA adenine was only 44% of that of urea 
or 54% of that of RNA adenine. Because RNA 
appears to be undergoing rapid turnover even 
during growth, the s.a. of RNA adenine probably 
reflects the s.a. of the ‘purine precursor pool’ from 
which adenine is drawn for DNA synthesis. Since 
the s.a. of DNA adenine bears the same relation 
to the s.a. of RNA adenine that new liver bears 
to the total liver, one concludes that only one 
cell complement of DNA has been synthesized 
de novo during mitosis and that the original DNA 
has been retained. 


486. Efficacy of 9 a-halo and other steroids for 
maintenance of adrenalectomized dogs. 
W. W. Swinc_e, C. Baker,* M. Erster,* 8. J. 
LEBrie* anp L. J. Brannick.* Biological 
Lab., Princeton Univ., Princeton, N. J. 

These compounds were tested for their ability 
to maintain adrenalectomized dogs and the 
results compared with similar tests using aldos- 
terone, DOC, cortisone and hydrocortisone. The 
steroids were solubilized in 95% alcohol and in- 
jected s.c. as 10-15% alcoholic solutions twice 
daily in divided doses. The daily intake of Na and 
K per dog was 1.47 and 0.94 gm, respectively. 
Dosage was reduced 50% every 10 days and the 
following determinations made: serum Na, Cl 
and K, blood pressure, blood urea nitrogen, blood 
glucose, hematocrit, hemoglobin and RBC. The 
tests required 30-60 days and the minimum main- 
tenance dose was considered to be the daily 
amount required to maintain the animals symp- 
tom-free and the blood constituents and blood 
pressure, little, if any changed from the normal or 
starting values. 


No. Dogs 
9a-halo Compounds 


M.M. 
dose/dog/day 

ug 
Fluoro-F acetate 3 28 
Chloro-F acetate 5 55-110 
F-corticosterone acetate 4 7-14 
F-118-hydroxyprogesterone 2 150 
F-118-17a-dihydroxyproges- 2 300 

terone 

Non-halo Compounds 


Aldosterone 4 
DOC 4 
Hydrocortisone 4 
Cortisone 4 


6-12 
125-250 

5000 

5000 


487. Paper electrophoretic studies of protein- 
bound estrogen formed in vitro. CLara M. 
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SzeGo AND SipNEY Roserts. Depts. of Zoology 
and Physiological Chemistry, Univ. of California, 
Los Angeles. 

Previous studies from these laboratories have 
revealed the presence of an enzymic mechanism in 
surviving liver tissue which promotes the binding 
of estrone-16-C" or its metabolites to the proteins 
of the serum incubation medium (Endocrinology 
52: 669, 1953). By the application of paper electro- 
phoretic analysis, it has now been demonstrated 
that the association of the steroidal moiety with 
the serum proteins is not the result of coprecipita- 
tion during the fractionation procedures. The 
paper strips were analyzed for radioactivity in a 
gas-flow counter, then stained with bromphenol 
blue and scanned photometrically for distribution 
of protein. Evidence has been obtained for the 
migration of a significant portion of the isotope 
in the albumin boundary of serum samples incu- 
bated in the presence of surviving liver tissue. 
The residual radioactivity migrated in a well- 
defined zone behind the slowest proteins. When 
serum containing estrone-16-C!‘ was incubated 
alone, or in the presence of tissues which had 
proved inactive in promoting protein-binding in 
the previous studies, only free steroid occurred 
on the strip, and no isotope was demonstrable in 
the protein areas. Thus, this independent ap- 
proach would appear to substantiate earlier data 
on the specificity of the liver in effecting steroid- 
serum protein association in vitro. (Aided by 
grants from the Natl. Cancer Inst. PHS, C-1488 
and C-1408.) 

488. Nature of protein-bound estrogen 
formed in vitro. Ciara M. SzEeGo AND 
Dorotuy C. Wotcort.* Dept. of Zoology, 
Univ. of California, Los Angeles. 

A previous report from this laboratory de- 
scribed a rat liver enzyme system which effected 
the binding of isotopically-labeled estrone or its 
metabolites to the proteins of the serum incu)a- 
tion medium and to those of the surviving liver 
in vitro (Endocrinology 52: 669, 1953). Related 
studies indicated that endogenous circulating 
estrogen was conjugated with glucuronic «cid 
preliminary to association with the serum proteins. 
Systematic investigation of alternate hydrol: tic 
procedures has indicated that estrogen-pro‘ ein 
binding in vitro involves a similar mechanism. By 
far the greatest yield of ether-soluble radioacti: ity 
from the proteins of the serum incubation med. um 
was obtained by 6-glucuronidase treatment as 
compared with H.SO,, HCl and Mylase-P ‘sul- 
fatase) hydrolysis. Available data reveal thai the 
binding of metabolites of estrogen to the ‘iver 
proteins, which proceeds simultaneously in 1 tro, 
occurs via additional mechanisms. (Aided | y 4 
grant (C-1488) from the Natl. Cancer Inst., P'IS.) 
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489. Dihydrotachysterol (AT-10) and para- 
thyroid function in rats. Roy V. TALMAGE 
aNnD B. F. Dopps.* Rice Inst., Houston, Tex. 
\lthough dihydrotachysterol is used routinely 

as a substitute for parathyroid hormone in human 

therapy, little has been done to determine its 
mode of action in experimental animals. These 
studies were performed on rats to compare the 
actions of vitamin D, and AT-10 when used as 
replacement for parathyroid hormone. AT-10 was 
effective only when administered orally. In normal 
animals, AT-10 (200 ywg/day) increased renal 
calcium excretion 10-fold and phosphate excretion 
2-fold. Serum values for both these ions were in- 
creased, but the rise in serum phosphate levels 
was more marked. Maintaining animals on calcium- 

free diets for 1 week prior to AT-10 treatment did 

not effect the increases in phosphate excretion or 

the changes in serum levels. Increases in calcium 
excretion, though of smaller values were of the 
same magnitude relative to their normal controls. 

Rats parathyroidectomized after 12 or more hours 

on AT-10 showed only slightly reduced phosphate 

excretion, marked increased calcium excretion, 
serum phosphate values higher than found in 
parathyroidectomized controls, and serum calcium 
levels at or slightly below norma]. While minor 
effects were seen with vitamin D, (200 ue/day), its 
action was not comparable to that of AT-10. These 
preliminary studies indicate that the effects of 
AT-10 in normal animals are produced by in- 
creased gut absorption of calcium and a release 
of calcium and phosphate from bone. In para- 
thyroidectomized rats, the drug appears to 
prevent the marked immediate decrease in phos- 
phate excretion normally seen but whether this is 

a direct renal effect or due to the abnormally 

high serum phosphate values has not been deter- 

mined. (Aided by a grant from the Atomic Energy 

Commission.) 


490. Parathyroid influence on renal thresholds 
for calcium and phosphorus. Roy V. Tat- 
MAGE, F. W. Kraintz* anp G. D. BucHaNnan.* 
Rice Inst., Houston, Tex. 

This laboratory has recently emphasized the 
dual role of the parathyroids in maintaining 
serum levels of calcium and phosphate both by 
controlling the renal threshold for these ions and 
by direct effect on bone metabolism. The studies 
on rats reported here indicate further that the 
renal effect of the hormone is an attempt to 
maintain proper serum levels of both these ions 
rather than to rid the body of either one. The 
experiments can be summarized as follows: 1) 
Within 1 hr. following parathyroidectomy, there 
occurs a marked drop in phosphate excretion and 
4 corresponding rise in calcium excretion. Some 
6 hr. later, these alterations are reversed and 
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excretion returns to approximately normal. 2) 
Inorganic phosphate administered after para- 
thyroidectomy in doses of less than 1 mg/hr. have 
little or no effect on the alterations described 
above. Hourly doses of above 2 mg/hr. produce a 
return to normal excretion rates of both ions as 
early as the 8th hr. after parathyroidectomy. 
Serum determinations indicate that the reversion 
to normal excretory rates is apparently dependent 
upon a rise in serum phosphate values to 13-14 
mg %. 3) A similar hastening of the reversal of 
excretory changes is produced by the injection of 
as little as 0.5 1u/hr. of parathyroid hormone. 
In these cases the return to normal excretory 
values occurs with a serum phosphate value of 
10-11 mg %. 4) Injection of parathyroid extract 
(1.0 1u/hr.) after re-establishment of normal 
excretion, produced minor changes, if any, in 
renal calcium and phosphate excretion. Serum 
values, however, were significantly altered. (Aided 
by a grant from the Atomic Energy Commission. ) 


491. Respiratory influence on vasomotor center 
activity. P. C. TANG AND F. W. Marre (intro- 
duced by J. H. WEtsu). Depts. of Pharmacology, 
and Physiology and Biophysics, Univ. of Washing- 
ton School of Medicine, Seattle. 

Vasgmotor .center activity as reflected in 
splanchnic discharges varies with pulse and 
respiration (Am. J. Physiol. 179: Dec. 1954). We 
have now studied in detail the respiratory effect 
on vasomotor center activity in cats anesthetized 
with chloralose, immobilized with Syncurine and 
artificially ventilated. During expiration, splanch- 
nic and phrenic efferent discharges usually in- 
creased and blood pressure fell slightly. During 
inspiration, the reverse occurred. Cessation of 
artificial ventilation abolished ventilatory blood 
pressure fluctuations. Splanchnic and phrenic 
bursts still synchronized, indicating an inter- 
relationship between the respiratory and vaso- 
motor centers. Hyperventilation depressing the 
phrenic discharge did not absolish the ventilatory 
influence on blood pressure and splanchnic dis- 
charge. Thus ventilation can affect vasomotor 
center activity other than through the respiratory 
center. Blood pressure fluctuations probably 
mediate the ventilatory effect on splanchnic dis- 
charge because it disappeared after pneumothorax 
abolished such fluctuations. Decreased splanchnic 
discharge during a blood pressure rise resulting 
from aortic occlusion shows that blood pressure 
influences vasomotor center activity. However, 
carotid sinus denervation and bilateral vagotomy 
did not completely end the ventilatory effect on 
splanchnic discharge. Thus the ventilatory in- 
fluence on the vasomotor center, although medi- 
ated through blood pressure fluctuations, does not 
depend entirely on _ sino-aortic baroceptors. 
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(Aided by Washington State Research Fund for 
Biology and Medicine.) 


492. Protective action of a protein-free water- 
soluble liver extract against hepatotoxic 
injury by carbon tetrachloride. Hasip 
Tanyou,* M.H.F. FrrepMan, A. H. GRoLLMAN* 
AND J. T. MAGEE.* Dept. of Physiology, Jefferson 
Med. College, Philadelphia, Pa. 

The lipotropic and anti-necrotic action of a 
protein-free water-soluble extract of liver practi- 
cally devoid of vitamin B,2 activity was studied 
in cats receiving carbon tetrachloride. The liver 
extract (Ripason) was given daily by intramuscu- 
lar injection for 10 days before carbon tetrachlo- 
ride injections were instituted. Daily liver injec- 
tions were then continued for the 10-day period 
of carbon tetrachloride injections. The livers were 
removed rapidly after death of the animal, fixed 
and studied histologically. 1) Contrary to findings 
of other investigators, the degree of liver damage 
and extent of fatty changes could not be corre- 
lated with any patterns of injury distribution 
relative to pericentral areas or other zones. 2) The 
number of fat droplets in 20 consecutive micro- 
scopic fields of standard area and magnification 
afforded a reliable method for obtaining an index 
of the degree of fatty infiltration of the liver of 
each cat. 3) In 6 cats receiving carbon tetrachlo- 
ride alone all livers showed fatty infiltration and 
gave fat droplet counts of 16, 64, 461, 188, 802 and 
532. 4) In 6 cats receiving the liver extract in 
addition to the carbon tetrachloride there were 
3 livers without evidence of fatty infiltration and 
the fat droplet counts were 0, 0, 0, 20, 16 and 168. 
5) All livers showed evidence of necrosis but in 
those from animals treated with the liver extract 
the extent of necrosis was significantly reduced. 


493. Oxidation of palmitic acid-1-C" by liver 
slices of fat and carbohydrate diet -adapted 
rats. JAy TEPPERMAN, HELEN M. TEPPER- 
MAN* AND Martin P. Scuutman.* Depts. of 
Pharmacology and Biochemistry, State Univ. of 
New York Upstate Med. Ctr., Syracuse. 

Liver slices, whole fortified liver homogenates 
and washed liver particles of fat-fed rats did not 
show an adaptive enhancement of octanoate 
oxidizing capacity (TEPPERMAN AND TEPPERMAN, 
Am. J. Physiol. in press). Since Geyer et al. (J. 
Biol. Chem. 200: 271, 1953) had shown increased 
utilization of palmitic acid-1-C™ by livers of 
starved rats, this compound was incorporated 
into an emulsion and added in vitro to liver slices 
of rats which had been adapted to isocaloric high 
fat and high carbohydrate diets for 5-7 wk. 
Body weight, liver weight, liver nitrogen and Qo. 
were the same in the 2 groups. In spite of the fact 
that the livers of the fat-fed rats contained more 
fat than did those of the carbohydrate diet group 
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(9.1% vs. 5.6%) the specific activities of the 
respiratory CO. were as follows: fat diet, 517 
+ S.E. 30 (epm/mg. Ba CO;); carbohydrate diet, 
278 + S.E. 15.6 (P < 0.001). The theoretical 
significance of this finding will be discussed. 


494. Continuous C“O, and CO: excretion 
studies in experimental animals. B. M. 
To.tBertT, Martua Kirk anp E. M. Baker 
(introduced by J. H. Lawrence). Univ. of 
California Radiation Lab. and Donner Lab. of 
Med. Physics, Berkeley. 

An apparatus has been devised which permits, 
after administration of labeled compounds to ex- 
perimental animals, the continuous measurement 
and recording of CO, excretion by means of in- 
frared absorption, C™ excretion by ion chambers 
and specific activity by a ratio analyzer. Com- 
parative excretion studies have been made using 
labeled amino acids, fats, fatty acids and sugars. 
The specific activity and total activity rate 
curves for breath carbon-14 are markedly dif- 
ferent. The generally smooth nature of the specific 
activity curves gives an excellent indication of 
the continuous and steady processes by which 
radioactivity is distributed into the various body 
pools. The difference between the several types of 
compounds is indicative of how they are used. 
Such continuous studies have been made with 
mice, rats, guinea pigs and rabbits. As small as 
0.1 uc C" has been used for an 8 hr. study in mice. 
The instrument can be readily adapted for use in 
large animals or human studies following ad- 
ministration of small amounts of C™ (10-100 uc). 


495. Paper chromatographic studies of ster- 
oidal adrenal cortical tumor metabolites. 
JosEPH C. ToUCHSTONE AND Davip Y. CooPER 
(introduced by F. Curtis Douan). William 
Pepper Lab. of Clin. Medicine and the Harrison 
Dept. of Surgical Research, School of Medicine, 
Univ. of Pennsylvania, Philadelphia. 
Identifications and semiquantitative estimates 

were made of major steroidal metabolites found in 

urine and incubates of adrenal tissue slices {rom 

2 patients with adrenal cortical tumors. Fo!!ow- 

ing hydrolysis with glucuronidase and acid the 

steroids were extracted from the urine with 
chloroform. The adrenal tissues were incubat:d in 
plasma taken from the patient and steroids were 
extracted with ethyl acetate and chloroform. 

Both extracts were subjected to paper chrom:tog- 

raphy in various systems. In the urine of oth 

patients the major alpha-ketolic steroid was 

pregnane-3a, 17a,21-triol-20-one (‘tetrahydry 8’). 

There were increased amounts of other « pha- 

ketolic steroids notably hydrocortisone i: the 

urine of both patients. The incubated ac renal 
tissue from both patients showed no evidence of 
increased production of compound § when com- 
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pared to production by adrenal tissue removed 
from hypertensive patients. The production of 
11 6-hydroxyandrostenedione, previously shown 
to be a major product of adrenal incubates, was 
decreased in the case of the male patient who 
showed femininizing characteristics. Identifica- 
tions included mobility in various solvent systems 
as the alcohol and acetate, ultraviolet absorption, 
blue tetrazolium, Zimmerman and Porter-Silber 
reactions, absorption spectrum in concentrated 
sulfuric acid and in several instances infrared 
spectrometry performed through the courtesy of 
Dr. Thomas F. Gallagher. (Supported in part by 
Institutional Grant from the American Cancer 
Society and Public Health Grant H-922 C3.) 


496. Discharge patterns of single cortical 
neurons following stimulation of digits in 
monkeys. ArNnotp L. TowE anp Van E. 
AMASSIAN (introduced by Henry N. HarkKIns). 
Dept. of Physiology and Biophysics, Univ. of 
Washington School of Medicine, Seattle. 

Single neuronal activity was recorded in simian 
postcentral gyrus under Nembutal, Dial, Dial- 
chloralose, or very light Dial-Syncurine anes- 
thesia. Recording electrodes were micropipettes 
of 0.5-3.0 » tip diameter. Contralateral forelimb 
digits were stimulated either mechanically, or 
electrically through hypodermic needles. Most of 
the evoked activity occurred 450-1300 u. below the 
pial surface. Evoked activity was rare more 
superficially, although spontaneous activity was 
prominent. More than $4 of the units fired by 1 
digit were also fired by another digit, regardless 
of the type of anesthetic. However, in over } of 
such units the latencies of response to the 2 inputs 
were not statistically identical, whether measured 
from the record or with an electronic digital 
computer (see AMASSIAN AND BRAND). The size of 
the unit receptive fields varied from hairs over the 
entire hand to just a few hairs. The response of a 
unit to digital stimulation could nearly always be 
inhibited by stimulation of another digit which did 
not fire that unit. Such interaction was even ob- 
served following stimulation of digits I and V. 
Inhibition occurred in the series at conditioning- 
testing intervals of 0 to over 100 msec., except for 
3 units which showed inhibition even when the 
test stimulus slightly preceded the conditioning 
stimulus. The ease with which inhibition was 
elicited in single cortical neurons reemphasises 
the undesirability of, attributing interaction 
phenomena in surface records to neuronal sharing. 
(Aided by grant B396 from the Natl. Inst. of 
Neurological Diseases and Blindness, PHS.) 


497. Some effects of Ht on the neurobictogram 
(blood-brain barrier potentials). R. D. 
TscHirGI AND J. L. Taytor, Jr.* Depts. of 
Anatomy and Physiology, Univ. of Calif., Los 
Angeles. 
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With reference to the blood, the electrical 
potential of the cortex, cerebellum or medulla of 
rats and rabbits becomes increasingly positive as 
the blood px decreases, and increasingly negative 
as the CNS interstitial fluid px decreases. For 
steady state conditions, the potential difference 
(P.D.) in millivolts is lineally related to the blood 
pH by the equation AP.D. = kApu between px 
6.8 and pH 7.8. When arterial pu is altered by i.v. 
infusion of HCl, the constant k equals 31 + 1. 
However, when arterial px is altered by inha- 
lation of CO2-O2 mixtures, the constant k equals 
17 + 0.5. In the case of i.v. HCl, the P.D. changes 
simultaneously with the blood pu, but with CO, 
the rate of change of P.D. is considerably slower 
than the rate of change of blood pu. As yet it has 
not been possible to quantify the inverse relation 
between CNS interstitial pp and P.D. The op- 
posite effect of H+ in the plasma and in the CNS 
interstitial fluid indicates that the source of the 
P.D. lies within the blood-brain barrier. This 
phenomenon may result from greater permeability 
of the blood-brain barrier to H+ than to anions. 
(An entirely analogous situation has been found 
to exist for intravenously and intrathecally ad- 
ministered Kt.) Since the P.D. is related to the 
difference between blood and CNS interstitial 
pH, k will be larger for intravenous HCl than for 
CO: because, for equal changes in blood pp, CNS 
interstitial pH is changed less by i.v. HCl than by 
CO:. 


498. Effect of Catt, Mg*t and ATP on an 
oxaloacetate-inhibited succinoxidase activ- 
ity. Davip B. TytEerR. Dept. of Pharmacology, 
School of Medicine, Univ. of Puerto Rico, San 
Juan. 

The inhibition by oxaloacetate (OAA) of suc- 
cinate oxidation is immediately overcome with 
the addition of Mg*t and ATP. This phenomenon 
occurs without alteration in the concentration of 
OAA (determined chromatographically) nor can 
it be accounted for by correcting for the stimu- 
lation of endogenous respiration produced by 
Mgt and ATP. The effect is primarily due to the 
Mg**; Fe+** and Mn** are less effective; Cot and 
Cut are ineffective. ATP appears to enhance 
this activity; a number of other coenzymes 
studied proved ineffective. The inhibition by OAA 
can be quickly and fully restored by tipping into 
the reaction flask an excess of Cat+. Aging the 
enzyme by preincubation at 38°C in the absence 
of added substrates caused a very large loss in the 
ability of the preparation to respond to this un- 
usual effect of added Mgtt and ATP. If the 
preincubation is carried out in the presence of 
Versene the capacity to respond to Mg** and ATP 
is protected. Mg** added during the preincuba- 
tion produces variable results; a limited protec- 
tion occurs if the aging is not prolonged. The 
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results can be best understood by assuming that 
Mg** and Ca** compete for some active site in the 
formation of a metal complex. Whether such a 
complex is formed with the substrate, OAA, or 
with an enzyme (succinic dehydrogenase or a 
‘metal-complexing’ enzyme) will be discussed. 


499. Effect of acute cardiac tamponade on 
T-1824 space, thiocyanate space, circulat- 
ing red cell volume and plasma proteins. 
Rex J. UNpERWoop AND HERBERT E. Gris- 
WOLD, JR. (introduced by W D. Buake). 
Depts. of Physiology and Medicine, Univ. of 
Oregon Med. School, Portland. 

Fifteen dogs were subjected to acute cardiac 
tamponade by injection of saline into an in- 
trapericardial catheter. In 8 dogs, the catheter 
was installed 1-2 wk. before the experiment; in the 
remainder it was installed at the time of the ex- 
periment. Disappearance rates for T-1824 and 
SCN were established and intrapericardial pres- 
sure was then increased until mean arterial 
pressure was 50% of the original level. Changes in 
T-1824 space were estimated by reinjection of the 
dye. Total plasma protein and albumin were de- 
termined by the biuret method. In 4 dogs, cir- 
culating red cell volume was determined by Cr®! 
tagging. Hematocrit values increased by an 
average of 25% (range 11-55%) and T-1824 space 
decreased by an average of 14 ec/kg (range 10-21 
ec/kg). The Cr® studies indicated an average in- 
crease in circulating red cell volume of 4 ec/kg 
(range 3-6 cc/kg) and an average decrease in 
plasma volume of 8 cc/kg (range 4-14 cc/kg). 
The only significant change in plasma protein 
was in the albumin fraction which decreased an 
average of 0.3 gm% (range 0.2-0.6 gm%). These 
changes were evident by 5-10 min. after tampon- 
ade and continued to progress. After the tam- 
ponade was released, slow reversal of changes 
began, but control values were never reached by 
1 hr. The SCN curves showed no significant change 
during or after tamponade. Installation of the 
catheter several days prior to the experiment 
made no difference in the response. (Aided by PHS 
grant H-705.) 


500. Yeast alcohol dehydrogenase, a zine 
metalloenzyme. Bert L. VALLEE AND FRED- 
Eric L. Hocn (introduced by GrEorGE W. 
THORN). Biophysics Research Lab., Dept. of 
Medicine, Harvard Med. School and Peter Bent 
Brigham Hosp., Boston, Mass. 

Crystalline alcohol dehydrogenase (ADH) of 
yeast contains firmly-bound zine as an integral 
and enzymatically functional component of the 
apoenzyme molecule. Qualitative and quanti- 
tative emission spectrography and microchemical 
determinations of zinc were employed to analyze 
crystalline preparations, which were uniformly 
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found to contain large quantities of zinc, le-ser 
and variable quantities of magnesium, and in- 
significant amounts of all other elements. A puri- 
fied and dialyzed crystalline preparation of 
alcohol dehydrogenase contained 3.9 mole: of 
zine per mole of protein based on a molecular 
weight of 150,000. Fractionation of ADH from 
yeast demonstrated an increase in the zine: pro- 
tein ratios in fractions in which the activity: pro- 
tein ratio was increased. The zinc was shown to be 
a functional component of the apoenzyme by 
inhibition studies employing chelating agents. 
Both the dehydrogenation of ethanol and the 
hydrogenation of acetaldehyde were inhibited 
markedly. The inhibition by chelating agents 
appears to be competitive with the co-enzyme, 
indicating that the 4 molecules of DPN may be 
bound to the apoenzyme through zinc. These data 
establish yeast ADH as a zine metalloenzyme and 
may be used to explain the known high Zine con- 
tent of animal liver and retina, organs known to 
have a high ADH content. The mechanism of 
action of ADH based on these findings will be 
discussed. (Supported by Contract No. No5ori- 
07660 between Harvard University and the Office 
of Naval Research, and grants from the National 
Institutes of Health and the Rockefeller Founda- 
tion.) 


501. Effect of bilateral nephrectomy on the 
pressor response to nor-epinephrine, and 
on the metabolism of Na* in the dog. Joun 
C. Vanatta, ALLEN F. Rerp anp Mimi NEtRO- 
s1o (introduced by FRANK Harrison). Depts. 
of Physiology and Biophysics, Univ. of Texas- 
Southwestern Med. School, Dallas. 

The pressor response to nor-epinephrine (0.5 
y/kg) was determined preoperatively and on the 
first and second postoperative days in 11 bilater- 
ally nephrectomized and 9 sham operated animils. 
Ten of the nephrectomized animals showed an 
increased response on both post-operative days; 
only 1 sham operated animal showed this although 
2 showed an increased response on the first day -nd 
7 on the second day. The mean change in ‘he 
pressor response of the nephrectomized animals 
was +12.34+1.8 mm Hg and +17.643.9 mm '[g, 
and for the control animals was +0.9+2.76 1m 
Hg and +6.042.19 mm Hg on the first and sec. nd 
postoperative days respectively. The rate of ° 
trance of Na*‘ into the red cells was more r:\")i 
in 4 of 5 bilaterally nephrectomized anima! 
which this was determined on the second | 
operative days, than it was in preoperative 
trol experiments on the same animal. In anc | 
series of 10 dogs the plasma specific activity cu 
4-24 hr. after Na*‘ injection were studied b: 
and after bilateral nephrectomy. These show: 
clearly significant differences. (Supported in « 
by research grant H-1574 from the Natl. b 
Inst. PHS). 
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502. Anemic impedance changes of the rab- 
Lit’s cerebral cortex. A. VAN HARREVELD AND 
SipnEY Ocus.* California Inst. of Technology, 
i asadena. 

Leio (J. Neurophysiol. 10: 409, 1947) observed 
the development of a surface negativity of the 
cor ex 2.5-5 min. after the start of cortical anemia. 
Th.s was confirmed by van Harreveld and Stamm 
(A.v. J. Physiol. 173: 171, 1953) who pointed out 
the resemblance between this potential] and the 
slow potential change accompanying the spread- 
ing depression. The possibility was considered 
that asphyxiation stimulates the processes under- 
lying the spreading depression and that the anemic 
potential would be essentially the same as the slow 
potential change accompanying this phenomenon. 
Recently an increase in cortical impedance was 
found to be a concomitant of the spreading de- 
pression (LEAO AND FERREIRA. Ann. Acad. Brasil. 
Ciencias 25: 259, 1953; FrREYGANG, LANDAU AND 
MARSHALL, Federation Proc. 13: 39, 1954; and 
GRAFSTEIN, Thesis, McGill University, 1954). 
Using an impedance bridge and a 1000 cycle 
measuring current too weak to stimulate, resis- 
tance increases during spreading depression were 
recorded in this laboratory. It was found further- 
more that the impedance of the anemic cortex 
increased considerably (50-150%) at about the 
same time as the appearance of the anemic po- 
tential. These findings support the postulate that 
the anemic potential and the slow potential change 
accompanying the spreading depression are of the 
same nature. 


3. Thyroxin and exercise on heart size in 
rats. Epwarp J. VAN LIERE AND ANDREW F. 
Horne.* Dept. Physiology, School of Medicine, 
West Virginia Univ., Morgantown. 

Forty-six rats (Wistar strain) were used. They 
were divided into 4 groups: J controls; [J exer- 
tised; JIZJ thyroxinized; IV exercised and thy- 
toxinized. They were fed an adequate diet and all 
kept at room temperature. The animals in groups 
IIIT and IV were given thyroxin—125 yug/kg/day— 
§ days each week throughout the experiment. 
Metabolic rates were determined to check the 
tfectiveness of the thyroxin; marked increases 
were shown in both thyroxinized groups. Exercise 
was produced by causing the animals to run on an 
electrically driven treadmill 2 hr/day at 1 mile/hr 
for a total of 64 hr. The criterion for cardiac 
hypertrophy was a significant increase in the 
heart-weight/body-weight ratio. The group (JJ) 
which exercised only, showed a cardiac hyper- 
trophy of 10%; the group (IJ) which received 
thy oxin only, showed a cardiac hypertrophy of 
28°; the group (JV) which was both thyroxinized 
inc exercised showed an hypertrophy of 26%. 


Thre was no significant difference between the 


thyoxinized control group (JI) and the thy- 
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roxinized-exercised group (JV). Both of these 
latter groups showed a significantly greater hyper- 
trophy than the exercised control animals (group 
IT). As the results show, the effects of exercise 
plus the administration of thyroxin were not 
additive. (Supported by a grant from the Natl. 
Heart Inst., PHS.) 


504. Alterations of iodide balance in goitrous 
rats. L. Van MIppLEswortH, ALFRED 
IntToccra* AND JoE VauLpEz.* Dept. of Physi- 
ology, Univ. of Tennessee, Memphis. 

Iodide balance studies were performed on rats 
fed a low-iodide goitrogenic diet as described 
previously (Federation Proc. 11: 166, 1952; 13: 
157, 1954). At equilibrium, the percentage of daily 
dietary iodide excreted in the feces (F) was 65-75 
and urine (U) was 35-25. This pattern was altered 
in separate experiments by the following dietary 
additaments: J) propylthiouracil, 8 mg/day; 
IT) Nal, 0.35 wg/day; ITI) l-thyroxine, 0.5 ug/day; 
IV) triiodothyronine, 0.55 wg/day; V) casein, 
26%. Diets mixed with J/, III, IV and V contained 
approximately 5 wg I'27/100g. I caused loss of 
260% of the daily iodide intake each day for 2 
days, and 160% for the next 2 days; 80-90% of this 
loss was urinary and 20-10% fecal. After J was 
stopped, iodide balance was positive for 10 days. 
Six days were necessary before [J and JJ showed 
the slightest alteration of iodide excretion pattern. 
On the 2nd day of feeding JV or V, both (U) and 
(F) began to invert; by the 6th day (U) of IV 
was 50 and (U) of V was 65. At that time (F) of 
IV was 15 and (F) of V was 37. These data sug- 
gest a) the percentage of daily dietary iodide 
excreted in the feces was directly related to the 
rate of thyroid hormone production; b) approx- 
imately 70% of the daily iodide uptake of these 
rats was endogenous, presumably, ‘recirculated’; 
c) casein altered iodide metabolism more than was 
accounted for by its iodide content. 


505. Myoglobin content of rats at sea level 
and chronically exposed to hypoxia. BURTON 
E. VAUGHAN* AND NELLO Pacer. Dept. of Physi- 
ology, Univ. of California, Berkeley and White 
Mountain Research Station, Big Pine, Calif. 
Methods were developed for differential spec- 

trophotometric determination of myoglobin in 

heart, diaphragm and other myoglobin-containing 
tissues of Long-Evans rats. Perfused tissues were 
prepared by dry ice homogenization and by War- 
ing blending. Aliquots of the aqueous extracts 
were heat cleared at 55°C, dialyzed 12 hr. at 5°C. 
in 24% (NH4,)2SO, solution, dialyzed at 5°C in 
distilled water until sulfate-free, filtered and 
buffered with 1 m phosphate buffer. Following the 
dialyses, filtration and buffering procedures, light 
absorption properties of the prepared solutiong 


. were unchanged, and myoglobin content was re- 
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producibly recovered as 90% of that in appro- 
priate heat-cleared extracts. Individual heart, 
diaphragm and masseter, pooled muscle of fore- 
limbs, hindlimbs and torso, and carcass residue 
were assayed to estimate total body myoglobin 
distribution and content. Myoglobin proportions 
of total were, for sea level males, 1, 1, 4, 17, 24, 39 
and 15%, respectively; corresponding myoglobin 
concentrations were 2.6, 2.0, 3.7, 1.9, 1.5, 1.4 and 
1.5 mg/gm dry tissue. Total body myoglobin 
content was 0.134 gm/kg body wt. Second gen- 
eration rats born and reared at the 12,500-ft 
White Mountain Research Station, and rats taken 
from sea level to 12,500 ft for 2-3 months were 
compared with the sea level controls. The response 
of both high altitude groups was similar. Myo- 
globin concentration in all the muscle groups in- 
creased, and whole body myoglobin content in- 
creased by a factor of 1.7. Preliminary findings in 
females confirm these general features. (Supported 
by ONR contract.) 


506. Effect of intravenous heparin on 
thrombin time of lymph in the dog. K. V. 
von Kavuua Anp E. B. Pratt (introduced by 
JoserH H. Houmess). Dept. of Medicine, Univ. 
of Colorado School of Medicine, Denver. 

Lymph was obtained via plastic tubing im- 
planted in the thoracic duct and cervical lymphat- 
ics of fasted dogs anesthetized with intravenous 
pentobarbital. Heparin, 3 u/kg/min. (5 expers.) 
and 2 u/kg/min. (1 exper.), was infused into a 
foreleg vein until the thrombin time of the thoracic 
lymph exceeded 30 sec. (normal range 13-20 sec.). 
This required a mean infusion time of 39 min. 
{range 28-60) and a mean total heparin dose of 
130 u/kg (range 114-195). The thrombin time of 
the blood was prolonged within 2 min. Values for 
blood and thoracic lymph returned to normal 
approximately simultaneously, the mean time for 
lymph being 187 min. (range 48-290). With single 
injection of 150 u/kg (1 exper.) and 250-290 
u/kg (4 expers.) the immediate effect on blood 


thrombin time occurred but a delay (mean 24. 


min., range 13-33) in heparin effect on thoracic 
lymph was again observed. This persisted ap- 
proximately 240 min. In 3 experiments in which 
thoracic and cervical lymph were obtained simul- 
taneously, the heparin effect in cervical lymph 
was similar in magnitude to that seen in thoracic 
lymph but appeared 26-62 min. later and lasted 
only a few minutes. The therapeutic implications 
and the factors which may be responsible for this 
time lag will be discussed. 


507. Effect of peripheral and cortical stimu- 
lation on activity of single reticular 
neurons. HarpREss J. WALLER* AND Vauk E. 
AmassIANn. Dept. of Physiology and Biophysics, 
Univ. of Washington School of Medicine, Seattle. 
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Single units postsynaptic to the afferent tracts 
were recorded from medial and lateral regions of 
midbrain reticular formation with micropipettes 
of 1.0-8.0/u tip diameter. Cats were locally an- 
esthetized with procaine and paralyzed with 
Syncurine. Reticular unit responsiveness to 
peripheral stimulation varied in different cats. 
In ‘active’ preparations, many units fired by af. 
ferent volleys from 1 limb could be activated from 
another limb. Some units isolated responded to 
movement of whiskers and of a few hairs on the 
trunk and on any paw. Although no serial repre- 
sentation of peripheral dermatomes was observed, 
contralateral hindpaw (and auditory) stimulation 
activated more units 6 mm from the mid-line, 
among, but post-synaptic to, the afferent tracts, 
than in medial penetrations. However, most units 
responding to contralateral hindpaw stimulation 
were also fired from contralateral forepaw. 
Measurement of initial latency, interspike inter- 
vals and number of repetitive discharges, either 
from the record or by means of an electronic 
digital computer (see AMASSIAN AND BRAND), 
reveals statistically reliable differences in dis- 
charge patterns according to the site of stimu- 
lation. This suggests that space in the periphery 
is represented in the reticular formation by 
temporal coding of impulses. In ‘inactive’ prepa- 
rations, very few units isolated were influenced by 
single or repetitive peripheral stimuli although 
many were spontaneously active. Stimulation of 
the sensorimotor cortex at 200/sec. usually drove 
units at a high frequency. Units discharged at 
150-400/sec. during the epileptic afterdischarge, 
but the response to peripheral stimulation failed 
to return until many seconds later. 


508. Dye uptake of serum proteins under j 
conditions of filter paper electrophoresis. 
Joun R. Wausu,* FrepD L. HuMOLLER* AND 
Artuur L. Dunn. Med. Service, Research Lab. 
and Radioisotope Unit, VA Hosp., Omaha, Nebr. 
The property of serum protein to bind or fix 

certain dyes is usually utilized in the quantitative 

evaluation of the protein fractions obtained with 
filter paper electrophoresis. The present investi- 
gation deals with some of the factors which in- 
fluence the dye uptake of proteins under con- 
ditions of filter paper electrophoresis. Changes in 
the px of the wash solution greatly influenced the 
bromphenol blue uptake of both albumin «nd 
gamma globulin. Thus washing filter paper str ps, 
stained under identical conditions, at pu 5 re- 
duced the dye uptake of albumin to one-half, and 
that of gamma globulin to one-third of the v:lue 
obtained if washed at px 3.0. These results sugzest 
that the globulin correction factor advocate by 
some investigators is dependent upon the pi of 
the staining and washing process. Comparative 
studies were carried out on normal and abnormal 
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sera after staining individual patterns with 
bromphenol blue, amino black 10 B, and azo- 
carmine. These patterns were evaluated first by 
direct desitometry and then by the dye elution 
method. The values obtained show better agree- 
ment if a globulin correction factor of 1.5 is ap- 
plied to the dye elution values alone. This ap- 
parent paradox, also reported by other workers, 
has been found to be due to a compensating error 
introduced by direct densitometry. The signifi- 
cance of these findings upon the dye distribution in 
filter paper electrophoretic patterns of sera will 
discussed. 


309. Factors influencing the betaine aldehyde 
oxidase system. JOHN R. Watusu,* FRrep L. 
HuMOLLER* AND ARTHUR L. Dunn. Med. 
Service, Research Lab. and Radioisotope Unit, 
VA Hosp., Omaha, Nebr. 

The relatively high toxicity of betaine aldehyde 
as demonstrated in this laboratory (Am. J. 
Physiol. 177: 279, 1954) suggests that the betaine 
aldehyde oxidase system (BAO) not only facili- 
tates transmethylation reactions by forming 
betaine, but it also may prevent the accumu- 
lation of toxic amounts of betaine aldehyde as a 
result of choline oxidase (CO) activity. In order to 
inhibit preferentially the BAO without effecting 
the CO to the same extent, rats of both sexes ‘were 
placed on a 0.5% d,1-ethionine diet for 35 days. A 
i% decrease in the CO but no statistically sig- 
lificant decrease in BAO was observed in either 
ex. In animals of both sexes kept on a 0.5% 
ethionine diet for 35 days neither castration alone, 
tor the daily injection of sex hormones into 
castrates (0.1 mg testosterone into males and 0.1 
mg estrone into females) altered the in vitro 


Wictivity of these enzyme systems. Ethionine 
| {mg/143 mg of tissue) added to rat liver homo- 
ignates inhibited the BAO to a considerable 


extent, particularly so if a phosphate rather than 
‘bicarbonate buffer was used. Increasing the 
mount of diphosphopyridine nucleotide per 
Warburg flask diminished the inhibitory effect of 
tthionine considerably. Addition of phosphoryl 
tholine to liver homogenates simultaneously with 
tither choline or betaine aldehyde as substrate 
hud no effect upon the oxygen uptake. However, 
phosphoryl choline added to homogenates 20 min. 
jtior to the substrates caused a significant in- 
libition of both enzyme systems (50% for CO, 
0% for BAO). Using a crystalline betaine alde- 
lyde preparation and homocysteine as acceptor, 
0 transmethylation under anaerobic conditions 
‘uld be demonstrated. 


10. Unitary activity in the olfactory bulb of 

the rabbit. Raymonp R. Watsu (introduced 
by H. J. Curtis). Biology Dept, Brookhaven 
Natl. Lab., Upton, N. Y. 
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Studies of unitary activity in the olfactory bulb 
of the rabbit, utilizing micropipette electrodes, 
reveal the presence of at least 3 groups of neurons 
which may be differentiated by their discharge 
patterns. Cells of the first group discharge spon- 
taneously, irregularly and with no relationship to 
the animal’s respiratory cycle. Furthermore the 
discharge pattern of these units is unaltered when 
various volatile odorous substances are presented 
to the animal. Units of the 2nd group discharge 
intermittently, in bursts, and these bursts of 
activity arc synchronized with the respiratory 
cycle, occurring during inhalation. In these units, 
as in those of the Ist group, the discharge pattern 
is not changed by olfactory stimulation. Units of 
the 3rd group are characterized by the fact that 
their discharge patterns may be altered by ol- 
factory stimulation. Though only a small number 
of cells belonging to the 3rd classification have 
been found, odor specificity seems indicated. For 
example, 1 preparation responded markedly to 
stimulation by butyl acetate but failed to re- 
spond to high concentrations of acetophenone or 
t-amyl alcohol. Units of all 3 groups have been 
found in the same animal making it seem unlikely 
that the lack of a response from cells of the first 
2 groups is due to a failure of the odorous mole- 
cules to reachthe olfactory receptor area. If a 
high degree of odor specificity is the case, the 
possibility is not excluded that cells of the first 2 
groups would exhibit an altered discharge pattern 
if adequate odorous stimuli were used. 


511. Anticomplementary activity of heparin 
and dextran sulphates. K. W. WaLToNn* anpD 
C. E. D. Taytor (introduced by A. STonE 
FREEDBERG). Dept. of Exptl. Pathology, Univ. of 
Birmingham, England and Dept.. of Biophysical 
Chemistry, Harvard Med. School, Boston, Mass. 
Sulphuric esters of the polysaccharide dextran 

resemble heparin in being active anticoagulants 

and also in showing anticomplementary activity. 

A method has been evolved for the quantitative 

investigation of the latter activity. The method 

consists of spectrophotometric assessment of the 
inhibition of hemolysis occurring on the ad- 
dition of varying concentrations of anticomple- 
mentary test substance to a hemolytic system in 
which the concentrations of guinea pig comple- 
ment and hemolytic antiserum giving maximal 
hemolysis are kept constant. In this way, the 
concentrations of a range of dextran sulphates 
(varying in molecu'ar size and sulphur content) 
relative to that of an arbitrary reference prepa- 
ration of heparin producing 50% inhibition of 
hemolysis were estimated. It was found that the 
concentration, molecular size, and sulphur con- 
tent of the dextran sulphates all influenced anti- 
complementary activity relative to that of 
heparin. Dextran sulphates of larger molecular 
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size than heparin were more actively anticomple- 
mentary, while dextran sulphates of smaller 
molecular size were less active than heparin. 
Unsulphated dextran, regardless of molecular 
size, was inactive. Sulphation produced greater 
differences in activity between compounds of 
small molecular size than among compounds of 
large molecular size. Possible explanations for 
these differences and their bearing upon the 
mechanism of anticomplementary activity of 
compounds of this class will be discussed. 


512. Brainstem reticular system and galvanic 
skin reflex. G. H. Wana (introduced by Curt 
P. Ricuter). Labs. of Psychobiology and Oto- 
laryngology, Johns Hopkins Hosp., Baltimore, 
Md. 

Recent work has demonstrated the important 
role that the brainstem reticular system plays in 
the control of reflex movements (Macoun, Phys- 
iol. Rev. 30: 459, 1950). Stimulation of its 
ventromedial part in the bulb inhibits the re- 
flexly and cortically induced movements, whereas 
stimulation of its diencephalic and mesencephalic 
portion facilitates them. This paper will show that 
it plays an equally important role in the control 
of autonomic reflexes. In cats under anesthesia 
faradization of the central end of a severed 
cutaneous nerve evokes the galvanic skin reflex 
in the foot-pads. Eliminating the facilitatory in- 
fluences through transection of the brainstem at 
the intercollicular level greatly reduces the in- 
tensity of this reflex and abolishes it in less than 
90 min. after operation. Eliminating the in- 
hibitory influences through anesthetization of the 
bulbar ventromedial reticular system either by 
cooling it or by injecting xylocaine hydrochloride 
into it revives the abolished reflex and augments 
its intensity. Stimulating the facilitatory portion 
with a weak current has the same effects as nar- 
cotizing the inhibitory portion. These results may 
justify the following conclusions: a) removal of 
the diencephalic and mesencephalic facilitatory 
reticular neurons leaves the bulbar inhibitory 
ones dominant and thereby suppresses the gal- 
vanic skin reflex; b) neutralization of this dom- 
inant inhibitory influence by anesthetizing the 
inhibitory reticular neurons or by stimulating the 
descending fibers of the removed facilitatory ones 
revives this reflex and augments its intensity; 
c) the brainstem reticular system influences not 
only the spinal motoneurons but also the spinal 
autonomic neurons. 


513. Activity of single cortical elements in 
epileptic foci of monkey. ARTHUR A. Warp, 
Jr., Lours B. THomas* anp RicHarp P. 
Scumipt.* Div. of Neurosurgery, Univ. of Wash- 
ington School of Medicine, Seattle. 

Single unit recordings have been made from 
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chronic epileptogenic foci in sensorimotor co:tex 
in a series of 8 monkeys previously prepare: by 
the intracortical injection of alumina cream or 
aluminum hydroxide gel. Acute experiments were 
performed in unanesthetized and _paralsed 
animals. Spontaneous and evoked activity has 
been compared with that of normal cortex and 
preliminary observations have been made on the 
effect of drugs. Spontaneously discharging units 
in epileptic cortex are relatively easy to demon- 
strate, whereas evoked activity is seldom seen. 
In the inter-seizure period, discharges tend to 
occur as groups of 10-15 spikes at frequencies of 
200-500/sec. sometimes recurring in a rhythmic 
fashion. These patterns could easily be differen- 
tiated from the effects of microelectrode penetra- 
tion and cell injury. Unit amplitude is most often 
200-600 nv. though some are in excess of | mv. 
A unit under observation may or may not be 
involved in a background electrographic seizure. 
In several, a ‘tonic-clonic’ sequence has been seen 
in which a prolonged high frequency discharge of 
the unit was followed by rhythmically repetitive 
bursts synchronous with the spike complex of the 
clonic phase. Conversely, during gross seizure 
activity a unit may be inactive and remain silent 
until 30 sec. or more after cessation; or the unit 
may appear to be activated later by propagated 
seizure activity. Simultaneous recording from the 
pial surface has revealed that the unit bursts are 
not necessarily reflected in or associated with 
slower surface waves. Preliminary observations 
indicate a marked temporary depression of unit 
activity by atropine and augmentation by physo- 
stigmine. 


514. Cellular potentials in frog hearts. F. 
Ware Jr.,* A. L. BENNETT AND A. R. Me- 
IntyRE. Dept. of Physiology and Pharmacology, 
Univ. of Nebraska College of Medicine, Omaha. 
Membrane resting and action potentials in 

isolated frog hearts have been recorded wit! in- 

tracellular microelectrodes of tip diameter less 
than 1 uw. Two series of experiments were per- 
formed on normal hearts, one in February and 

March 1954, the second in December 1954. I). the 

first series, 305 measurements of resting pote tial 

(R.P.) in 12 hearts gave an average of 85.3! mv 

with a S. E. of 0.44 mv. In the second seri: :, 96 

R.P. measurements in 7 hearts averaged °4.25 

mv, R.P. average for all 401 values was 85.0* mv. 

For the earlier experiments 241 measureme: s of 

overshoot in 12 hearts averaged 18.25 mv, ‘hile 

in the second series 96 values in 7 hearts ave ged 

18.21 mv. Experiments have been done on ! ‘arts 

made essentially motionless by perfusion wit 

calcium-free Ringers or Ringers i 

sodium versenate 0.4 mg/cc. There appears t: be 

fall in R.P. of a few mv during sodium ver: ‘nate 
perfusion, but otherwise there does not seem 10 be 





ortex 
«by 
Ti or 
were 
lysed 
y has 
x and 
n the 
units 
»mon- 
seen, 
nd to 
‘ies of 
thmic 
feren- 
netra- 
often 
1 mv. 
ot be 
rizure. 
n seen 
urge of 
etitive 
of the 
seizure 
silent 
e unit 
agated 
om the 
sts are 
1 with 
vations 
of unit 
physo- 


rts. F. 
R. Me- 
acology; 
Omaha. 
jals in 
vith in- 
ter less 
re per- 
iy and 
_ In the 
ote! 


ries, 
d 
9.0% 5 


March 1965 


an} significant effect of either solution on the 
may nitude of R.P. or overshoot, the duration of 
action potential, or the heart rate. The point of 
inf ction on the repolarization curve, which is 
usu:.lly seen in normal hearts near the level of zero 
voli age, is abolished in calcium deficient solutions. 
Uncer these conditions membrane reversal per- 
sist. for a considerably longer period of time, and 
replarization progresses smoothly without in- 
fleciion. The effect is reversible repeatedly, with 
the development of more pronounced inflection 
innormal Ringers after a period of perfusion with 
calcium-free solution. Experiments are in progress 
to determine if sodium versenate has effects other 
than chelation of calcium, and to measure effects 
of calcium deficiency on depolarization and re- 
polarization times. 


115. Circulatory effects of cough with ob- 
servations on cough syncope. JAMES V. 
WarrREN, Henry D. McInTosH* aANp E. HARVEY 
Estes, Jr.* Duke Univ. School of Medicine and 
VA Hosp., Durham, N. C. 

The circulatory response to cough has been 
studied in a group of approximately 100 human 
subjects, 12 of which had experienced loss of con- 
sciousness on coughing. In all individuals studied, 
cough produced an increase in intrathoracic pres- 
sure, aS measured via an esophageal balloon. In 
wme the elevation was striking, reaching almost 
0 mm Hg. Simultaneously there was a rise in 
arterial blood pressure but to a slightly lesser 
degree. The rise in intrathoracic pressure is trans- 
nitted with remarkable fidelity to the cerebro- 
spinal fluid compartment. Thus, with cough, the 
vessels in the thorax and cranium are suddenly 
subjected to an increased extravascular pressure. 
Ithas been found that this extravascular pressure 
frees blood from the thorax and cranium into 
ther regions (extremities, skin, etc.) which are 
lot subjected to this pressure. These effects were 
demonstrated by means of differential manom- 
try and plethysmography. Prolonged par- 
xysms of cough, such as those which cause syn- 
ope, were found to produce ‘net’ cerebral arterial 
pressures (arterial pressure minus opposing cere- 
bospinal fluid pressure) approaching zero for 
everal seconds. Thus, it appears that cough 
techanically renders the brain relatively ‘blood- 
kgs’ and, therefore, almost instantaneously 


‘#0xic. These phenomena, differing only quanti- 


litively, occurred in all subjects. It would appear 
that cough produces a sudden redistribution of 
lool. When this effect is of sufficient magnitude 
id luration to produce a relatively ‘bloodless’ 
rai, loss of consciousness occurs. 


to large 


lb. Permeability of capillaries 
molecules. KARLMAN WASSERMAN, LEOPOLD 
Loap* anp H. 8S. Mayerson. Dept. of Physi- 
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ology, Tulane Univ. School of Medicine, New 

Orleans, La. 

Dextran fractions of average molecular weights 
ranging from 10,600 to 412,000 were infused in 
6% solution into dogs and their rates of leakage 
from the plasma and appearance in thoracic duct 
lymph followed. All molecular sizes are found in 
the lymph, even the largest molecules studied. 
The leakage of larger molecules from plasma and 
their appearance in lymph are inversely related to 
their molecular weights when plasma volumes 
and rates of plasma transudation are constant. 
The plasma-lymph concentration gradients are 
influenced markedly by the size of the infusion 
volume. When the ratio of infusion to plasma 
volume is large, the plasma-lymph gradient be- 
comes smaller. This decrease in gradient is not 
confined to the dextran molecules but is observed 
for all of the large molecules (albumin, globulin) 
present in plasma. After large infusions, there is 
an increased flow of lymph of higher dextran and 
protein concentration. The smaller plasma-lymph 
gradients are thus the result not only of a fall in 
plasma but of a concomitant rise in lymph solute 
concentrations. Large infusions, therefore, pro- 
duce an increased permeability of the capillary 
walls to albumin, globulin and all large molecules. 
The results are interpreted in terms of the ‘pore’ 
theory as indicating a marked lability in ‘pore’ 
size so that there is a stretching of the capillary 
wall ‘pores’ even in the face of relatively small 
(10%) increases in blood volume (and presumably 
blood flow). (Aided by a grant from the Med. 
Research and Develop. Div., Office of the Surgeon 
General, Dept. of the Army, under Contract 
# DA-49-007-MD38.) 


517. Effect of auricular tachycardia on 
cardiac output, work and efficiency, cor- 
onary blood flow and arterial blood pres- 
sure. Ren& Waris, H. H. Wana* anp V. V. 
GuAviANo.* Dept. of Medicine, Columbia Univ., 
College of Physicians and Surgeons, and the 
Presbyterian Hosp., New York City. 

In dogs anesthetized with chloralose, the output 
of the left ventricle and the coronary sinus outflow 
were continuously measured with rotameters; the 
mean arterial blood pressure was continuously 
recorded with an optical manometer. Auricular 
tachycardia was induced electrically by applying 
short electrical stimuli of minimal intensity to the 
left atrial appendage through two fish-hook elec- 
trodes. After a control period, a bout of auricular 
tachycardia was induced for 3 min.; then the rate 
was increased suddenly for another 3-min. period. 
Two to four such bouts were studied successively 
before’ the stimulation was discontinued. The 
oxygen arteriovenous difference was determined 
by analysis of arterial blood and coronary sinus 
blood, drawn simultaneously over a 30-sec. period 
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during the control period, at the end of each 
period of tachycardia and during the recovery 
period. With auricular tachycardia of a rate only 
slightly higher than the control rate, no appreci- 
able change in blood pressure, coronary flow, 
cardiac output, work or efficiency was noted. With 
a rate of tachycardia definitely higher than the 
control rate, blood pressure and cardiac output 
fell below control, then rose to or toward control 
level, the coronary flow decreased below control 
level then rose promptly above control level; by 
the end of the bout of tachycardia the oxygen 
arteriovenous difference had not changed ap- 
preciably, and the cardiac work and efficiency 
were below their control value. With still higher a 
rate of tachycardia, similar but more marked 
changes occurred; however, the oxygen arterio- 
venous difference was increased by the end of such 
a bout of tachycardia. 


518. Cocaine and procaine amide on electrical 
properties of Purkinje fibers. Srtvio WErp- 
MANN (introduced by B. F. Horrman). Dept. of 
Physiology, Univ. of Berne, Switzerland; Dept. of 
Physiology, State Univ. of New York, College of 
Medicine, New York City. 

Cocaine (16 mg/l.) and procaine amide (50 
mg/l.) when added to Tyrode’s solution had the 
following effects on Purkinje fibers of sheep 
hearts: 1) spontaneous activity was lost; 2) more 
depolarization was required to initiate an extra 
response; 3) the resting potential as measured by 
a Ling-Gerard electrode decreased slightly; 4) the 
rate of rise and ‘overshoot’ of the action potential 
decreased by a larger amount than could be at- 
tributed to the observed decrease of the resting 
potential; 5) rate of rise and ‘overshoot’ could be 
brought back to control values if the fiber mem- 
brane was hyperpolarized (from 99-120 mv) 
previous to the passage of an action potential; 6) 
the electrical resistance of the membrane did not 
change appreciably. It is suggested that these 
agents ‘inactivate’ the system that carries Na 
ions across the surface membrane; this may be the 
cause of their antifibrillatory effect. 


519. Trypsin shock in frogs. VIRGINIA WEIMAR* 
AND PETER RieEsER. Dept. of Zoology, Univ. of 
Pennsylvania, Philadelphia. 

Trypsin shock was produced in the frog, Rana 
pipiens, by injecting crystalline salt-free trypsin 
in the ventral lymph sac. Death occurred regularly 
at doses of 0.12-0.20 mg of trypsin/gm body 
weight, the animals dying between 6 and 24 hr. 
after injection. The lowest dose at which death 
occurred in occasional animals was 0.02 mg. 
Animals dying from trypsin shock almost in- 
variably had edematous fluid under the skin, 
black or gray-black livers, congestion of the 


FEDERATION PROCEEDINGS 


Volume 14 


stomach and intestine with bloody fluid, petechiae 
of the abdominal wall and thoracic muscles and 
frequently of the ventricle. The leg muscles were 
sometimes extremely hyperemic, sometimes al- 
most white. Large hemorrhages were often found 
in the upper thigh. The kidneys varied from being 
grossly normal in appearance to extremely con- 
gested or extremely pale with almost no blood in 
any of the large vessels. Lethal doses of trypsin 
produced an increase in ether-extractable (free) 
fat in the livers within 3 to 6 hr. Red blood cells 
were also severely injured, numerous vacuoles 
appearing in nearly 100% of the cells within 12 
hr. Transient gross morphological changes were 
found within 1 hr. after sublethal doses of 0.005 
mg and 0.01 mg. Capillary breaking pressures, de- 
termined by a microinjection method, fell froma 
normal average of 100 mm of mercury to 37 mm 
within 2 hr. following doses of 0.01 mg. (Aided in 
part by a Natl. Insts. of Health post-doctorate 
fellowship and by a grant from the Atomic Energy 
Commission. 


520. Significance of heparin-augmented 
clotting tests. MuRRAY WEINER AND MARIANO 
JIMINEZ (introduced by EvuGEnre BeErGEnR). 
New York Univ. Research Service, Goldwater 
Memorial Hosp., New York City. 

The significance of heparin-augmented clotting 
tests has been the subject of several recent reports. 
These tests, which are based upon the sensitivity 
of different plasma specimens to the addition of a 
standard amount of heparin, show wide individual 
variation. The ability of protamine to neutralize 
the effect of heparin on clotting time has been 
repeatedly demonstrated. However, in the ab- 
sence of added heparin protamine itself will often 
prolong clotting time. These observations suggest 
that there might be a natural balance between 
protamine-like and heparin-like substances in 
blood. The state of this balance might possibly be 
responsible for the differences in sensitivity of 
various plasmas to added heparin. If this thesis is 
correct, specimens which are most sensitive to 
heparin should be least sensitive to protamine, and 
vice versa. The results of observations wit!: 17 
plasma specimens do not support this hypot/esis. 
In fact, there is a weak but positive correlation 
between sensitivity to heparin and sensitivity to 
protamine. In any one subject followed seriall 
after a large single dose of a hypoprothrombiemi¢ 
agent, the heparin-augmented, protamine-aug 
mented, and the unaltered recalcification tive al 
reflect the influence of the drug. There is wide 
individual variation in the pre-treatment time for 
these tests, so that the influence of hypoprot irom 
binemic agents as detected from a single determi 
nation of these tests is not as readily evalua‘ed a4 
from the prothrombin time. 
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521. Effect of synthalin A on glycogen content 
of rat tissues. Harry F. Weisperc, CHAR- 
LoTTE M. Kaptan AND SAMUEL WEISS (intro- 
duced by C. Coun). Depts. of Medicine and 
Pathology, Chicago Med. School, and Mount 
Sinai Med. Research Fndn. and Hosp., Chicago, 
Til. 

Studies of the effect of cobaltous chloride upon 
the content of hyperglycemic-glycogenolytic 
facior (HGF) of pancreas have yielded conflicting 
results depending upon the conditions and the 
species used. We have shown (XIX Internat. 
physiol. Congress, Montreal, 876, 1953) that liver 
glycogen is decreased immediately after the sub- 
cutaneous injection of cobaltous chloride; 24 hr. 
later the concentration of liver glycogen is in- 
creased. Recently, deca-methylenediguanidine 
hydrochloride (synthalin A) has been used in a 
study of the HGF content of normal rabbit pan- 
creas. We have determined the in. vivo effect of 
single subcutaneous injections of varying amounts 
of synthalin A in male Sprague-Dawley rats under 
postabsorptive conditions; controls were injected 
with NaCl. The dose of synthalin A varied from 
412 mg/kg; animals were killed at 0, 4 and 24 hr. 
after injection. Normal and adrenalectomized 
animals were studied. Blood sugar determina- 
tions were done prior to injection and to death; 
glycogen content of liver, muscle and heart was 
determined at the end of each experiment. Pre- 
liminary results show that the cardiac glycogen 
was not affected at any dosage or time interval; 
results of muscle glycogen concentration were 
variable. Other investigators have reported the 
liver cells of synthalin A-treated rabbits to be 
devoid of glycogen upon histological examination. 
Qur results show an increased concentration of 
rat liver glycogen as determined by chemical 
methods; the various dosage and time intervals 
determine the degree of the increase. A comparison 
of the effects of synthalin A and those of cobaltous 
chloride will be discussed. (Supported in part by a 
grant from Mead Johnson and Company.) 


2. Effects of cold-exposure on liver oxygen 
consumption of subtotally hepatectomized 
rats. A. Kurt Weiss anp W. GLEN Moss 
(introduced by Epwarp Larson). Dept. of 
Physiology, Univ. of Miami School of Medicine, 
Coral Gables, Fla. 

Recent studies concerning the effects of adapta- 
tion of rats to cold air have demonstrated an in- 
teased liver slice oxygén consumption. For the 
present study 8- to 12-week-old male albino rats 
vere divided into the following groups: a) un- 
tea‘ed controls; b) removal of 65% of the liver; 
‘) exposure to 5°C for 5 days; d) removal of 65% of 
he liver followed in 24 hr. by exposure to 5°C 
or © days. Immediately after decapitation slices 
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were prepared from the liver and incubated in a 
modified Krebs-Henseleit solution for mano- 
metric determination of oxygen uptake. Slices 
from partially hepatectomized animals showed 
a 15% increase in oxygen consumption over slices 
from control animals. Cold-exposed animals had a 
25% increase in their liver slice oxygen consump- 
tion over animals kept at room temperature. 
Slices from animals which were hepatectomized 
and then subjected to the cold showed a 30% 
increase over those from untreated controls. The 
subtotal hepatectomy did not appear to impair the 
adaptation process in the cold-exposed animals. 
Two distinct mechanisms seem to be responsible 
for the increased metabolic rates of the liver 
slices from the groups listed above. The increase 
in metabolic activity due to cell division and 
growth is less than that induced by the cold which 
presumably involves shifts in the balance of the 
hormones of the thyroid-pituitary-adrenal sys- 
tem. 


523. Kinetics of the clot-accelerating effect of 
dilution. ArtHuR WeEIss,* R. R. Ho.tspurn* 
AND L. M. Tocantins. Charlotte Drake Cardeza 
Fndn, Jefferson Med. College, Philadelphia, 
Pa. 

A model of .a~simple chemical system which 
shows an increasing reaction rate with dilution 
was investigated mathematically using the 
equilibrium equation and kinetic theory. A test of 
the application of this knowledge to the phe- 
nomenon of acceleration of coagulation of the 
blood by dilution was attempted. In the artificial 
system studied, consisting of calcium, buffer, 
aged serum, heparin, brain thromboplastin and 
prothrombin, the conversion of prothrombin to 
thrombin in the first 6 min. is linear with respect 
to time of activation. By determining the amount 
of thrombin formed at 2 min., less than 5% of the 
total prothrombin will be found converted, and 
the concentrations of all the components may be 
considered constant. Reaction orders were deter- 
mined for prothrombin, heparin and thromboplas- 
tin, by measuring the initial rate of prothrombin 
conversion (at 2 min.) and varying one com- 
ponent while the rest of the system was kept 
constant. The reaction order of heparin was 
greater than 10; of prothrombin it was 3, and of 
thromboplastin 1.5. This system should show, 
over a certain range of dilution, an absolute in- 
crease in prothrombin conversion rate. This was 
tested by diluting the 3 variable components; 
when the concentration of the system was re- 
duced to 93%, the conversion rate was doubled. 
The natural plasma thromboplastin-prothrombin- 
antithromboplastin system may behave kinet- 
ically in the same way as the artificial one; how- 
ever, these experiments are not conclusive in this 
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respect, since neither the bovine brain thrombo- 
plastin nor the heparin, (the only inhibitor pure 
enough to be used) is normally found in blood. 


524. Intravascular and extravascular distri- 
bution of carbon monoxide and radioactive 
chromium in blood volume determinations. 
R. WENNESLAND, N. Nomor, J. Hopper, JR., 
AND B. BraD ey (introduced by J. J. Sampson). 
Dept. of Medicine, Univ. of California, San 
Francisco. 

In simultaneous determinations of blood 
volume with CO.and Cr* the values found with 
CO averaged 16% greater than those obtained 
with Cr*!. Animal experiments were undertaken 
to demonstrate whether this discrepancy is caused 
by extravascular accumulation of CO and, if so, 
which tissues have greatest affinity for CO. CO 
gas and Cr®*!-tagged erythrocytes were given 
simultaneously to dogs (4 expts.) and rabbits 
(11 expts.), and the animals were killed. The 
ratio CO:Cr* of the blood was used as the unit to 
which the CO:Cr* ratio of various tissue homo- 
genates was compared. A tissue ratio larger than 
1 was considered indicative of extravascular CO 
accumulation. In the dog the average CO:Cr®! 
ratios of myocardium and skeletal muscle were 
3.2 and 4.0 times the blood ratio. Corresponding 
ratios in rabbits were 1.31 and 2.47, probably be- 
cause of lower contents of myoglobin. A dog per- 
fused with saline showed 7.85 and 32.8. In contrast, 
evidence of relative accumulation of Cr*! was 
found in lung and spleen. In the lungs of dogs and 
rabbits the average CO:Cr*! ratios were 0.85 and 
0.65, and in the lungs of the perfused dog, 0.34. 
In rabbit spleen and perfused dog spleen the 
tissue ratios were 0.77 and 0.06, respectively. 
It is concluded that CO accumulates in myo- 
cardium and skeletal muscle. Cr®! may accumu- 
late in lung and spleen because the physico- 
chemical properties of erythrocytes are changed 
by the procedures used. 


525. Cerebral pathways for conjugate eye 
deviation and centering. R. WERMAN,* 
D. 8. FetpMan* anv I. H. Wacman. Dept. of 
Neurology; Mount Sinai Hosp., New York City. 
Cerebral cortical and subcortical structures of 

17 Macaca mulatta were explored by electrical 

stimulation to determine the pathways medi- 

ating binocular conjugate eye movements and 
centering. Following cervical transection, done 
under anesthesia, explorations were performed 
with a stereotaxic instrument with the animal 
maintained by artificial respiration. Recordings 
were made after the anesthesia had worn off. 

Stimuli (250 cps., 0.5 msec. pulse width) were de- 

livered through bipolar concentric electrodes, 

insulated except for the tip. Threshold and 
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suprathreshold effects were noted. Two ,rin- 
cipal types of conjugate eye movements vere 
elicited: centering of the eyes regardless of 
their location previous to stimulation (BEN>ER 
et al. Arch. Neurol. Psychiat. 72: 282, 1954); con- 
jugate contralateral deviation. Often both were 
associated, and in these instances eye centering 
preceded conjugate deviation. Although these 
effects occurred frequently with other motor 
phenomena (pupillomotor, lid, face, tongue, jaw 
and shoulder movements) they were often ob- 


served separately. Both eye centering and con- j 


jugate deviation were elicited from regions of 
frontal, occipital, temporal or parietal lobes with 
eye centering being more widely and easily obtain- 
able. The results indicate that pathways mediat- 
ing conjugate eye deviation and centering extend 
throughout the corona radiata and pass through 
the internal capsule. These pathways are more 
diffusely distributed throughout the cerebrum 
than those mediating any other single motor 
activity. The significance of these results may lie 
in the relationship of these eye movements to 
other patterned responses evoked upon stimu- 
lation of the central nervous system, such as the 
reticular activating system. (Aided in part by 
Grant No. B-294(C), M & N5, PHS.) 


526. Use of perfused calf aorta as a bioassay 
system for study of effect of various agents 
upon cholesterol accumulation by the 
aorta. N. T. WERTHESSEN AND M. Nyman.* 
Southwest Fndn. for Research and Education, 
San Antonio, Tex. 

It has been found that the calf’s aorta during 
a 24-hr. period of perfusion will accumulate 
cholesterol as well as synthesize it. The degree of 
accumulation of cholesterol is a function of the 
pressure of the perfusate flowing through it. The 
available data also indicate that there is a limit 
(approximately 5 mg. cholesterol/gm dry weight 
of aorta) to the amount of cholesterol that can 
accumulate in the aorta under these conditions. 
A relationship between the concentration of 
cholesterol present in the aorta at the beginning 
of a 24-hour perfusion, and the amount of echvoles- 
terol the aorta accumulates during that period 
has been established. This relationship pe ‘nits 
the use of the aorta, in vitro, as a bioassay ( ‘vice 
for the determination of the effect upon c! »les- 
terol accumulation of various agents. Dat: will 
be presented as to the effect upon the syst: 1 0 
various hormones and other agents dissol\ i! 
the perfusate. 


response of malnou: shed 
to acute nutrii ona 
depletion. R. E. Weston, B. A. Sact.,* J 


527. Metabolic 
eardiac patients 


GrossMAN,* H. B. Horow1tz,* S. Rt :LER 
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AND L. Lerrer.* Med. Division, Montefiore 

Hosp., New York City. 

Vhe metabolic response of 7 chronically mal- 
nourished cardiac patients to 5-18 day periods on 
a €00-cal., low sodium, low protein diet was 
quilitatively similar to that of well-nourished 
normal subjects. All developed negative nitrogen, 
sul'ur, potassium, phosphrous and calcium bal- 
ances, Which persisted despite gradual decrease in 
urinary excretions to fairly constant, minimal 
levels by the 8th or 9th day. Concurrently, sodium 
and chloride balances tended to become negative 
despite prolonged antecedent low sodium intakes. 
Urinary 17-hydroxycorticoid excretion, eosinophil 
counts, glucose tolerance, radioiodine uptake, and 
blood chemistries, other than NPN, did not 
change significantly. Serum total lipids and 
cholesterol tended to fall, although lipoprotein 
distribution (paper electrophoresis) did not 
change. However, in contrast to normal subjects, 
malnourished patients lost less body weight than 
predicted on the basis of the caloric deficit and 
tissue catabolism. Analysis of metabolic data 
suggested that this may reflect intracellular water 
retention. On return to control diets, nitrogen, 
phosphorus, sulfur, potassium, sodium and 
chloride balances of all subjects became positive. 
However, weight gain of malnourished patients 
was less than anticipated from metabolic data, 
suggesting loss of intracellular water. Observed 
changes in potassium, sulfur, and phosphorus 
balances, during and following depletion, dif- 
fered significantly from those calculated from 
nitrogen and calcium balances. Comparing the 
changes in body potassium, measure by cumu- 
lative balances and by isotope dilution (K‘?2), 
indicated that these discrepancies result, in part, 
from cumulative errors in metabolic balances. 
Significance of these data will be discussed. 


28. Properties of hyperthyroid cardiac mus- 
cle. W. V. WHITEHORN AND W. C. ULurick.* 
Dept. of Physiology, Univ. of Illinois College of 
Medicine, Chicago. 

Male albino rats were made hyperthyroid by 

alministration of desiccated thyroid for 10-14 


days. Heart weights and heart weight-body 
weight ratios were elevated in comparison with 
control values. Strips of right ventricular myo- 
tar’ium were prepared and suspended in a suit- 
ible bath. Determinations of refractory period, 
‘xciiability to square wave stimuli and isometric 
lension developed at varying diastolic lengths 
ind tensions were made. Left ventricular myo- 
tarcium was sliced and placed in Warburg vessels 
lor 19, determination. Mean refractory period of 
lyp»rthyroid tissue was 51.3 + 7.2 msec. as com- 
varcd with 67 + 5.2 msec. for controls. Excitability 
turves were essentially normal. Tensions de- 
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veloped in isometric contractions at resting 
tensions from 0 to 10,000 mg were measured and 
expressed as mg tension/mg muscle. Hyperthyroid 
myocardium developed significantly less tension 
than control at all resting tensions and initial 
lengths. Maximum tension developed was 170 
mg/mg muscle for controls as compared with 68 
mg/mg muscle for hyperthyroid strips. In both 
groups maximum tension was developed at 110- 
120% of equilibrium length and passive length- 
tension curves were similar. Since go, of hyper- 
thyroid slices in these studies was not significantly 
different from controls relative efficiency of 
cardiac contraction appears to be definitely re- 
duced in hyperthyroid animals. (Done under 
grant H-1353 (C) PHS.) 


529. Number of acidic amino acid residues in 
chymotrypsinogen. PHitie E. Witcox (in- 
troduced by CLEMENT A. Fincu). Dept. of 
Biochemistry, Univ. of Washington, Seattle. 
Potentiometric titrations of chymotrypsinogen 

(MW = 23000) and its acetylated and guanidin- 

ated derivatives reveal the presence of close to 12 

residues which ionize below pu 5. Amino acid 

analyses by ion exchange chromatography (Moore 

AND STEIN) give 26 as the sum of aspartic and 

glutamic acids in acid hydrolysates, while the 

amount of ‘amide-nitrogen’ is 23 as determined by 
currently accepted methods, both acidic and basic 
hydrolyses. Thus titration indicates about 6 more 
acidic residues in the protein molecule than would 
be calculated in the usual manner from analyses. 
A reinterpretation of ‘amide-nitrogen’ analyses is 
required to reconcile these conflicting data, where- 
in nitrogen from labile peptide bonds is recog- 
nized. A new method for the determination of 
amide-nitrogen is proposed, based on reduction 
of carboxyl groups and ion exchange chromatog- 
raphy. The new method gives values for amide- 
nitrogen which are lower than those given by 
previous methods and which are more in accord 
with titration values. The possible existence of 
acidic sulfur amino acid residues in chymotryp- 
sinogen must be considered an experimental 
results bearing on this question are presented. 


530. Recent advances in choline deficiency. 
GeorGE F. Wi.iaram,* C. H. Best anv J. 
BLUMENSTEIN.* Banting and Best Dept. of 
Med. Research, Univ. of Toronto, Toronto, 
Canada. 

Previous reports from this laboratory showed 
the occurrence of cardiovascular changes in 
choline-deficient rats (Science, 119: No. 3102, p. 
842). Subsequent experiments were designed to 
elucidate the question whether these cardio- 
vascular lesions are primarily due to choline de- 
ficiency or are secondarily due to kidney damage 
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which is nearly always present when cardiovas- 
cular lesions can be demonstrated in choline- 
deficient rats. At the same time attempts were 
made to increase the incidence of cardiovascular 
lesions in choline-deficient male animals and to 
induce these lesions in female rats which had 
proved to be resistant to this development. Little 
progress has been made in the elucidation of the 
etiology of the cardiovascular lesions, although 
at the present time it appears that kidney damage 
plays a more important role in their production 
than was initially assumed. It has been, however, 
possible recently to increase the incidence of 
cardiovascular lesions in males and to produce 
these changes in females by feeding cholesterol 
supplements (2% to females, 1% to males with a 
high-fat, high-protein choline-deficient diet). 
Serum cholesterol levels in these choline-deficient 
rats are lower than in choline-supplemented 
controls. The ill effect of cholesterol in choline 
deficiency appears at present not to be related 
exclusively to differences in food consumption, 
which is only slightly increased in the choline- 
deficient cholesterol-supplemented group. The 
choline-deficient groups without added choles- 
terol, on the particular diet used, did not 
exhibit significant kidney damage or cardiovas- 
cular lesions. Similar renal and cardiovascular 
effects could be observed when choline-deficient 
females, otherwise resistant to the development of 
these lesions, were injected with pituitary growth 
hormone (1 mg/120 gm rats) and testosterone 
(5 mg/120 gm rats). Either hormone alone proved 
to be only slightly effective. Food consumptions 
in the injected and control groups were approx- 
imately the same. (Supported by a grant from the 
Canadian Life Insurance Officers Assoc.) 


531. Absence of compensatory sympathetic 
arteriolar vasoconstrictive activity in slow 
exsanguination. ARNOLD H. WILLIAMS AND 
ALBERT EINHEBER (introduced by RoBErtT W. 
CuaRKE). Dept. of Surgical Physiology, Army 
Med. Service Grad. School, Walter Reed Army 
Med. Ctr., Washington, D. C. 

Sympathetic arteriolar vasoconstrictive activity 
is believed to be the principal homeostatic mech- 
anism maintaining pressure levels whenever blood 
volume is reduced. However, in recent studies of 
anesthetized and unanesthetized Walcott hemor- 
rhagic shock preparations activity increased only 
during rapid massive hemorrhage, not later, as the 
volume deficit gradually increased. Instead, 
compensatory passive contraction of the minute 
vessels (Surg. Forum 4: 519, 1954) occurred as 
pressure levels gradually fell, and while remaining 
intact the sympathetic potential was not fully 
used. To determine if the normal circulation is 
also able to adapt to slow changes of blood volume 
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and arterial pressure levels without a sustained 
increase of sympathetic arteriolar constrictive 
activity, similar studies were made in 6 anes- 
thetized dogs slowly exsanguinated by continuous 
hemorrhage at a rate of 0.15-0.35 ce/kg/min. No 
evidence of increased activity was observed in the 
femoral and abdominal regions by the asystolic 
gradient technique (Federation Proc. 12: 156, 
1953). Even changes of heart rate were slight, 
whereas 3 other dogs showed marked transitory 
sympathetic constriction each time massive 
aliquots of blood were removed. Apparently the 
circulation can accommodate to volume deficit 
and slide through the guard of the sympathetic 
system into total collapse. The possible mecha- 
nism is suggested by two experiments in isolated 
and active carotid sinus preparations where it 
was at times possible to change intrasinal pressure 
slowly over a wide range without altering sys- 
temic arterial pressure. It is likely that the 
presso-receptors modify abrupt rather than slow 
changes of blood volume and that in slow hemor- 
rhage and hemorrhagic shock in some way they 
retain their homeostatic function at the changing 
pressure levels, thereby favoring peripheral cir- 
culatory failure. 
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532. Effect of pulmonary embolism on aterial 
oxygen saturation of dogs. M. HEnry 
WILLIAMS, JR. (introduced by A. V. Wo tr). 
Army Med. Service Grad. School, Walter Reed@ ® 
Army Med. Ctr., Washington, D. C. 
Pulmonary embolism was produced in anes-§ ,, 

thetized closed-chest dogs by the injection of 

0.25-0.5 gm aliquots of 60 or 420-micra glass beads 4 

into a peripheral vein or into the right ventricle o ‘ 

pulmonary artery. Each injection of beads caused} — 

a rise in the mean pressure in the right ventricle 

and the pulmonary artery. After repeated in- wi 

jections the pressure in most dogs reached a jp 

maximum and then fell precipitously. Simul® 4), 

taneously, the mean pressure in the femoral x.- 

artery fell. After 1-3 min. of hypotension the }p 

pressure in the femoral artery and in the pulmo 4, 

nary artery or right ventricle usually rose abruptly pe 

coincident with a marked (average: 32% bclowg }, 
the control level) drop in the arterial oxygen] jn 
saturation. During the next 10-20 min. the pres do. 
sure in the pulmonary artery gradually returned fo, 

toward normal as did the arterial oxygen satugj 4)). 

ration. This fall in arterial oxygen saturatio. wag] (g, 

observed in 20 dogs breathing room air undeq ,,, 

constant positive-pressure ventilation. In & dog 

spontaneously breathing oxygen the satu: tiomg 534 





was not appreciably reduced. In 7 other dogs th 
low oxygen saturation occurring during room al 
breathing could be prevented after a subse juen 
embolism by having the dogs breathe oxygen 
In addition, switching the above inspired m:xtur 
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back and forth without further embolism resulted 
in an average change of saturation of 31%. The 
marked fall in arterial oxygen saturation which 
developed after pulmonary emoblism, and which 
was prevented by oxygen breathing, is attributed 
to a reduction of the diffusing capacity of the 
lung. 


5:3. Effect of bicarbonate excretion upon 
renal clearance of calcium. BILLY JAMES 
WILLIAMSON* AND SmiTH FREEMAN. Dept. of 
Biochemistry, Northwestern Univ. Med. School, 
Chicago, Ill. 

The effects of an acute disturbance in acid-base 
balance upon the renal clearance of calcium was 
studied in adult female dogs. These studies in- 
cluded the following determinations: GFR, RPF 
and the simultaneous clearance of calcium, 
potassium, sodium, phosphate and bicarbonate. 
In each experiment, after normal values were 
established, observations were made on one or 
more of the following conditions: respiratory 
acidosis (CO, inhalation), metabolic acidosis 
(HCl infusion), metabolic alkalosis (NaHCO; 
infusion) and compensated metabolic alkalosis 
(COz inhalation sufficient to maintain a normal 
blood pH). Blood and urine pH and total CO, 
values were obtained with each set of determi- 
nations and the pCO», H.CO; and HCO; calcu- 
lated. A 60-90 min. period of equilibration in any 
given state preceded 2 successive 20 min. clear- 
ance periods used in each experiment. The cal- 


: UV . ; , 
cium > was somewhat increased in respiratory 
and metabolic acidosis, but was markedly ele- 


UV 
vated (as was also the > for K* and HPO?;) 


V 
when there was a high for bicarbonate. The 


increased clearance of calcium did not correlate 
closely with the increased clearance of HPO;s, 
K*, or HCO; in the alkalotic animals. However, 
there was good correlation between the increased 
clearances of HCO; and calcium in the com- 
pensated animals. There was a close correlation 
between the increase in HCO; and K* clearances 
in both compensated and uncompensated alkalotic 
dogs, but the slope of this relation was different 
for the 2 states. In some experiments on metabolic 
alkalosis, the K excretion exceeded its filtration. 
(Supported by Public Health Grant No. A-666 
and funds provided by the Schweppe Fndn.) 


334. Effect of mephenesin on polysynaptic 
spinal cord reflexes, dorsal root potentials 
and their potentiation. V. J. WILSON AND 
VY. G. VERNIER (introduced by D. McK. Roca). 
Army Med. Service Grad. School, Washington, 
DGe 
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Upon supra-maximal stimulation of dorsal 
roots in spinal and nembutalized cats it is seen 
that a) following 10 sec. tetani at various fre- 
quencies, post-tetanic potentiation (PTP) occurs 
for polysynaptic reflexes (recorded from ventral 
roots) and dorsal root potentials (Lloyd’s DR5). 
Peak for PTP of polysynaptic reflexes and DR5 is 
reached within 1-2 sec. after tetanus, considerably 
earlier than for monosynaptic PTP. 6b) Low fre- 
quencies (e.g. 25/sec.) while failing to affect 
monosynaptic reflex PTP, potentiate polysynap- 
tic potentials and DR5. Increase of tetanizing 
frequency changes polysynaptic PTP less than 
that of DR5 or monosynaptic spike. Hetero- 
synaptic PTP has been observed for polysynaptic 
reflexes. c) Intravenous administration of mephe- 
nesin in doses of 25-100 mg/kg in spinal cats 
reversibly reduces the polysynaptie response 
(measured as area) and the dorsal root reflex, but 
does not significantly depress DR5 (measured as 
potential height a constant interval after stim- 
ulus). d) Mephenesin does not effect PTP 
markedly. However, while reversible decreases in 
PTP of polysynaptic reflex have been noted for 
short periods following drug injection, no con- 
clusive changes have been observed in PTP of 
DR5. No correlatron is seen between changes in 
PTP of DR5 and polysynaptic reflexes. c) Since 
mephenesin affects plurisynaptic transmission but 
not DR5, it can be concluded either that the drug 
fails to depress an aspect of internuncial activity 
reflected in DR5 formation, or that DR5 is pre- 
synaptic in origin. 


535. Effect of diet and cortisone on survival of 
adrenalectomized rats. RicHarp C. Wo.LF 
(introduced by Marron A. Rerp). Bureau of 
Biological Research, Rutgers Univ., New Bruns- 
wick, N. J. 

Immature male rats (60-65 gm) were adrenalec- 
tomized and fed a purified diet containing 20% 
casein and 27% fat. Survival of all rats for 20 
days required 0.15 mg of cortisone acetate daily. 
Replacement of casein with wheat gluten, peanut 
flour, gelatine or proflo reduced the effectiveness 
of the threshold dosage of cortisone acetate so 
that survival was reduced to 75%, 65%, 20% and 
13%, respectively. The lower percentage survival 
could not be correlated with either food or nitro- 
gen intake. Liver glycogen concentrations were 
lower in adrenalectomized rats receiving cortisone 
acetate than in intact animals. However, in all 
animals, the percentage glycogen was inversely 
proportional to the nutritive value of the protein 
fed. Liver lipid concentrations varied in a manner 
similar to that observed with liver protein. Con- 
versely, liver protein per gram of tissue was 
directly proportional to the nutritive value of 
the protein. 
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536. Effects of DNP and X-irradiation on 
resting potentials and sodium efflux of 
frog muscle. J. WALTER Woopsury. Dept. of 
Physiology and Biophysics, Univ. of Washington 
School of Medicine, Seattle. 

If active Na efflux is assumed to be the ultimate 
source of the membrane resting potential (RP), 
a number of conclusions follow. If the ionic 
environment is constant, agents which cause the 
RP to decrease must do so primarily by increasing 
Na influx, decreasing efflux or both. At about 
3 X 10-5m, 2,4 dinitrophenol (DNP) in the 
Ringer’s solution decreases the RP about 3.5 
mv/hr.; RP of controls decreases 0.7 mv/hr. 
Keynes and Maisel (Proc. Roy. Soc. B142: 383, 
1954) have shown that 2 X 10-‘m DNP does 
not affect Na efflux. Preliminary experiments in 
this laboratory confirm this finding and also 
indicate that DNP does not affect Na efflux in 
K-free solution. The remaining possibility, that 
DNP acts by increasing Na influx, has not been 
tested directly. DNP in K-free Ringer’s solution 
accelerates the RP decline to 30 mv/hr., probably 
because Na efflux is reduced to } in K-free solution 
(KEYNES AND MatseEv). After several hours in 
DNP, K-free, the RP recovers to normal, indi- 
caling a vastly increased Na efflux. Fifty hr x-ir- 
radiation produces a prompt 10% reduction in RP 
attributable to increased Na entry. In about 6 
hr., the RP recovers to slightly above initial 
controls. Increased active Na extrusion, possibly 
connected with increased metabolism, could 
account for this recovery. (Aided by grant B-462 
from the PHS and the State of Washington Re- 
search Fund for Biology and Medicine.) 


537. Development of a fatty liver in ethionine- 
treated hypophysectomized rats: effect of 
replacement therapy. Ira Woo.,* M. S. 
GOLDSTEIN AND RacHMIEL LEVINE. Dept. of 
Metabolic and Endocrine Research, Med. Research 
Inst., Michael Reese Hosp., Chicago, Ill. 

After adrenalectomy in the rat, fat ‘mobiliza- 
tion’ as evidenced by the production of a fatty 
liver following ethionine administration, is almost 
almost completely suppressed. Hepatic lipid 
accumulation is restored by the administration of 
epinephrine in the presence of a small maintenance 
dose of cortisone (‘permissive action’). From 
these and other experiments we had previously 
concluded that epinephrine is physiologically in- 
volved in fat mobilization (Am. J. Physiol.). 
The present work deals with the defective fat 
mobilization of hypophysectomized rats and the 
attempts to restore it to normal by the use of the 
target gland hormones, singly and in combination. 
It is found that epinephrine in the presence of 
such hormones improves the eapacity to ac- 
cumulate liver fat but does not restore it to 
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normal levels. It would appear, at this stage, that 
a fatty liver is the result not only of epinephrine 
action in conjunction with the adrenal cortical 
steroids, but that the pituitary directly or in- 
directly is also involved in the process. 


538. Visual cortex of the marmoset. C. \N. 
Woousey, K. Axert,* R. M. BEenJamin,* H. 
Lersowitz* anp W. I. WELKER.* Dept. of 
Physiology, Med. School, Univ. of Wisconsin, 
Madison. 

The relative inaccessibility of large portions of 
the infolded cortex of the occipital lobe of Macaca 
mulatta in electrophysiological and ablational 
studies has induced us to examine the visual 
system of the smooth-brained marmoset. In the 
present experiment, preliminary to a detailed 
study of the projection of the visual field upon 
visual areas I and II of this form, we have plotted 
the cortex of the dorsolateral aspect of the hemi- 
sphere which is responsive to gross photic stimula- 
tion by a high intensity Sylvania SA 309 strobotron 
lamp, producing a ‘blue-white’ flash of less than 
0.01 sec. duration. For the present, the main 
findings may be reported with reference to the 
cytoarchitectural chart of Peden and Bonin (J. 
Comp. Neurol., 1947). The cortex responsive to 
single flashes, repeated at one second intervals, 
includes their areas OC, OB, much or all of OA 
and cortex in the gross position of their area 
PFG. Our findings will be related to cortical 
cytoarchitecture as defined for the brains studied. 
Under deep pentobarbital anesthesia the re- 
sponses are restricted to the more caudal portion 
of the cortex (possibly to OC) and under these 
circumstances the responses are of the simplest 
form, usually initially surface positive. With 
lighter anesthesia the responses are more complex 
in form, vary in character with distribution and 
occur in the cortical areas cited. Thus the cortical 
field responsive to photic stimulation in the 
marmoset is more extensive cytoarchitecturally 
than that reported for Macaca mulatta (MARSHALL 
AND TALBOT, 1942). Part of it may be comparable 
to the suprasylvian areas of Marshall, Talbot :.nd 
Ades, 1943, and of Clare and Bishop, 1954. 


539. Effect of cooling on single crustacean 
motor axons. Ernest B. Wricut. Univ. of 
Rochester School of Medicine and Denti: ry, 
Rochester, N. Y. 

Excitation and conduction changes wi! ch 
occur in the large motor axons of lobster | ‘nb 
nerves during cooling are as follows. The thres! old 
value for DC stimulation at 20-22°C (nor aal 
value) is unchanged or slightly reduced at t m- 
peratures between 10 and 20°, and is incre«sed 
slightly by cooling below 10° and _ incre: sed 
greatly below 5°. Conduction block occurs at 2°. 
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‘‘hreshold for short duration shocks is raised by 
all temperatures below normal. The decay-rate 
‘ime constant, k, is reduced as much as 30% by 
cold. Highly repetitive firing fibers such as 
coeners and slow closers become non-repetitive 
i: response to DC stimulation below 15° indi- 
c.ting a reduced accommodation time constant, 
\ value. As measured by the ‘blunted shock’ 
method the A value is reduced up to 95% by 
temperatures below 15°, but contrarily the ‘dual 
siock’ method indicates less, not more, accom- 
r odation at these temperatures. Due to the large 
ciange in k value the ‘blunted’ shock method is 
not reliable. The loss of repetetive firing ability is 
most likely due to the remarkable increase in the 
refractory periods in cold. The absolute refractory 
period, normally 0.7-1.5 msec. lengthened to 25 
msec. at 5° and the relative period lengthens from 
5 msec. at 22° to more than 100 msec. at the low 
temperature. The action potential wave shape is 
greatly altered. The duration is increased 5 times 
and the voltage is reduced 80% or more. The local 
response, normally barely noticeable in a slow 
closer or opener though easily recorded in the 
larger fast closer, is greatly increased by low 
temperatures and at blocking temperatures of 
2-3° the spike cannot be distinguished from the 
very large local potential initiated by brief 
pulses. These results are all reversible provided 
the nerve fiber is not subjected to temperatures of 
5° or less for more than a few moments. The larger 
fibers are much more susceptible to permanent 
injury than the smaller ones, and are found to 
block more easily as well during cooling. Many of 
the changes observed during cooling are identical 
to those resulting from disturbing the ionic bal- 
ance in the sea water surrounding the fiber, such 
as raising the potassium concentration. 


40. Effect of auricular beat of Chelydra 
serpentina on the inhibition caused by 
vagal stimulation. LLoyp R. YONcE (intro- 
duced by CHARLES BrassFIELD). Physiology 
Dept., Univ. of Michigan Med. School, Ann 
Arbor. 

When the vagus nerve is stimulated with a 
submaximal single shock, the inhibition of the 
auricle increases over a period of time. It was 
found that the beat of the auricle was a factor 
causing this delay of maximum inhibition. The 
evidence is as follows: a) the delay of maximum 
inibition cannot be explained by existing data 
concerning after-discharge or relative phe- 
nomena; b) in experiments using the same strength 
of single shock, but different perfusing solutions, 
th: amount of inhibition varied, but the number 
of beats of the auricle remained the same; c) 
cholinesterase (Cutter Laboratory) applied to an 
auricle being inhibited with a single shock stimula- 
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tion did not decrease the inhibition but increased 
it; d) after the cessation of a repetitive vagal 
stimulation which caused complete inhibition of 
the auricle, the inotropic inhibition continued to 
increase for a period of time similar to the single 
shock inhibition. After cholinesterase was added 
to the preparation and complete inhibition did not 
occur, the inotropic inhibition did not increase 
before decreasing. It is suggested that the force 
applied by the beating of the auricle serves to 
disperse the liberated acetylcholine over a larger 
area and thereby increase the inhibition. 


541. Studies on the acid-base balance of 
saliva. Hisato YosHimurA (introduced by 
Homer W. Smitn). Dept. of Physiology, Kyoto 
Prefectural Univ. of Medicine, Kyoto, Japan, 
and New York Univ. College of Medicine, New 
York City. 

Having ascertained that the po of human and 
dog saliva is determined mainly by its bicarbonate 
content (Jap. J. Physiol. Vol. 4, 154, 1954), the 
author, in co-operation with H. Iwasaki, has 
examined the effects of carbonic anhydrase 
iphibitors, such as thiophene-2-sulfonamide, 
sulfanilamide, Na2S, NaN3;, p-sulfonamide benzoic 
acid, and NaSCN, on the excretion of bicarbonate 
from the salivary gland. Twenty to 100 mg/kg 
of these substances were injected intravenously in 
dogs and the bicarbonate content of parotid saliva 
was determined at 10-minute intervals. The 
bicarbonate content decreased, while pCO, 
increased to 105-181% of the control value, and the 
pH decreased. The bicarbonate content of sub- 
lingual gland was much less than that of the 
parotid and submandibular gland. The carbonic 
anhydrase content of the dog sublingual gland is 
much less than that of the parotid:and submandib- 
ular glands. This relationship also holds for the 
rabbit parotid gland, which excretes little bi- 
carbonate and contains little carbonic anhydrase. 
Since the glands which secrete bicarbonate have a 
well developed striated ductile portion, the 
author concludes that bicarbonate is secreted 
mainly from the striated part of the glands, with 
carbonic anhydrase playing an important role. A 
hypothesis on the mechanism of bicarbonate 
secretion by an ion exchange process is proposed. 


542. Specificity of increased phospholipide 
turnover in tissues of cholesterol-fed rab- 
bits. D. B. Zitversmit, Moris L. SHORE* AND 
EstHer L. McCanp.ess.* Div. of Physiology, 
Univ. of Tennessee, Memphis. 

Previous observations (Circulation 9: 581, 1954) 
showed that the phospholipides of the atherom- 
atous aorta of a cholesterol-fed rabbit exhibit a 
5- to 6-fold increase in turnover rate. To extend 
these observations, P*? was injected into cho- 
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lesterol-fed rabbits and controls and 6 hr. later 
the amount of phospholipide P*#! and P*®* was 
measured in various tissues. Liver, lung, small 
intestine, kidney or muscle did not show any 
marked alterations of phospholipide concentra- 
tions or specific activities in response to cho- 
lesterol feeding. The liver, however, was almost 
doubled in weight; thus the phospholipide content 
of the whole liver in the cholesterol-fed rabbit was 
nearly twice as great as that of the controls. Per 
whole organ, therefore, liver and aorta exhibited 
considerable increases in the rate of phospholipide 
synthesis. It is interesting to note that these 2 
tissues of the cholesterol-fed rabbit are the ones 
in which the lipide content is greatly increased. 
A possible relation between the accumulation of 
cholesterol or triglyceride in a tissue and an 
increase in phospholipide turnover is suggested. 
(Supported by the Life Insurance Medical Re- 
search Fund.) 


543. Viscous metamorphosis of blood platelets 
produced by thrombin. MarJoriz B. Zucker 
AND JENNIE BorRELLI.* New York Univ. Col- 
lege of Dentistry, New York City. 

In view of the disagreement in the literature, the 
influence of thrombin on the agglutination and 
viscous metamorphosis (v.m.) of blood platelets 
was reinvestigated. Human platelets were freshly 
prepared from EDTA blood, washed thrice with 
saline and suspended in a solution of 0.85% 
saline, 5% glucose and 0.2% sodium acetate; 0.05 
ml of this platelet suspension was added to 0.05 
ml 0.1% CaCl, and 0.4 ml of saline or albumin con- 
taining human thrombin (MILLER AND SEEGERS) 
and incubated at room temperature; the initial 
platelet counts ranged between 422,000 and 926,000. 
Agglutination was detected macroscopically, and 
was quantitated by counting nonagglutinated 
platelets. V.m. of the agglutinated platelets was 
observed by phase microscopy in both fixed and 
unfixed aliquots. In saline solution with a final 
concentration of 0.4 u/ml of thrombin, no agglu- 
tination or v.m. was observed in 30 min. With 
thrombin concentrations of 0.4-0.9 u/ml in the 
presence of 4.5% albumin (American Red Cross, 
diluted with saline), the platelet counts fell to 
39.5% of their original value in 10 min., and v.m. 
was very marked. Even when the thrombin con- 
centration was as low as 0.04 u/ml, the counts fell 
to 76% in 30 min. and v.m. occurred. The reaction 
was less pronounced when CaCl, was omitted. No 
agglutination was noted in albumin or saline with 
or without CaCl. when thrombin was omitted. 
Purified (intravenous) gelatin (4.5%) with CaCl: 
caused marked agglutination with questionable 
v.m. With added thrombin, v.m. occurred. No 
v.m. was produced by thrombin when the platelets 
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were suspended in 4.5% gum acacia containing 
calcium. 





544. Failure of X-radiation to undermine 
capacity of resistant rats .to withstand 
trauma. B. W. Zwerracu, W. ANTOPOL* AND 
J. M. McKenna.* Dept. of Biology, New York 
Univ., and Joseph and Helen Yeamans Levy 
Fndn, Beth Israel Hosp., New York City. 

These experiments were designed primarily to 
determine whether exposure of resistant rats to 
other stress procedures undermined the estab- 
lished adaptation against lethal trauma. Trauma 
imparted by repeated tumbling in a rotating drum 
was used as the shock condition, and exposure to 
x-radiation as a 2nd form of stress. Resistance to 
shock was induced by a training procedure, in 
which the number of drummings was increased 
progressively over a period of 8-10 days until a 
total of 1000 rotations were tolerated without 
death, in contrast to the uniformly fatal outcome 
of 500-600 revolutions in untrained rats. Exposure 
to total body x-radiation (650-900 roentgens) was 
found to be equally deleterious to both normal 
and resistant animals, the lethal time course 
being identical in both groups. Normal rats sub- 
jected to x-radiation became increasingly sus- 
ceptible to subsequent drum trauma after the 3rd 
or 4th day and continued to remain susceptible 
to traumatic stress for as long as 8 wk. after ex- 
posure to radiation. However, in the case of the 
adapted animals, no impairment of the pre- 
viously established resistant state was encoun- 
tered, even in the face of total body x-radiation 
of 900 r. Furthermore, it was possible to develop 
resistance subsequent to x-radiation exposure by 
graded sublethal trauma during the period in 
which a single severe traumatic stress was in- 
variably fatal. The data indicate that the physio- 
logical readjustments leading to protection 
against shock were not the same as those dis- 
rupted by x-radiation. 



























545. Intrinsic regulation of blood flow in 
skeletal muscle. B. W. Zwe1racuH AND D. B. 
Metz.* Dept. of Biology, New York Univ., New 
York City. 

The circulation through the terminal vascular 
bed in skeletal muscle was observed directly in 
the axillary region of rats anesthetized with 
sodium pentobarbital. The arterial vessels enter 
the tissue through natural cleavage planes where 
they subdivide and interconnect freely to form 
arterial arcades. In contrast to other tissues, 
large numbers of capillaries originate dire :tly 
from large arterioles (50-75u). In addition, siort 
precapillaries come off at right angles to enter the 
muscle proper and branch abruptly into 6-8 
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capillaries. During the resting state a continuous 
blood flow is confined mostly to the interfascicular 
vessels, with the muscle interior showing a sporadic 
capillary flow. The precapillaries are highly re- 
active to topical epinephrine or nor-epinephrine, 
responding to concentrations of 1:50-1:100 mil- 
lion. Intraarterial injections result in a brief 
vasoconstriction followed by a prominent vaso- 
dilntion. With pressor doses, blood flow through 
the capillary offshoots is cut off, whereas flow 
through the larger vessels (both arteries and 
veins) becomes extremely rapid. The vagsocon- 
strictor effects of either epinephrine or nor-epi- 
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nephrine were attenuated by previous injection 
of the other agent. A competitive action was also 
encountered with locally elaborated vasoactive 
substances. Following repeated contractions of 
the skeletal muscle, the local constrictor reaction 
to pressor agents becomes modified, so that i.v. 
injections of epinephrine or nor-epinephrine result 
in an elevated pressure together with a plethoric 
flow through the capillary vessels. Centrai as- 
phyxia was the most powerful stimulus of muscle 
vasoconstriction, even during the terminal stages 
of hemorrhagic shock, where the vessels respond 
poorly to pressor agents. 
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546. Dual nature of isotope effect in metabo- 
lism of sarcosine-CD;. Ropert H. ABELES 
(introduced by Jut1a B. Mackenzie). Dept. of 
Biochemistry, Univ. of Colorado School of Medi- 
cine, Denver. 

Rat liver mitochondria contain an enzyme sys- 
tem which oxidatively demethylates sarcosine to 
give active formaldehyde and glycine. The active 
formaldehyde then condenses with glycine to 
give serine or is converted irreversibly to formal- 
dehyde (MACKENZIE, SALLACH AND FRISELL Absts., 
124th Meeting, A.C.S. 33c: 81, 1953). The latter 
compounds accumulate and account quantita- 
tively for the oxidized methyl carbon. When 
sarcosine containing essentially 100 atoms % 
excess D in the methyl group was incubated with 
mitochondria at a level sufficient to saturate the 
enzyme, the initial rate of oxidation, as deter- 
mined by oxygen consumption, was found to be 
65% of that obtained with non-isotopic sarcosine. 
Quantitative determination of the rate of serine 
and formaldehyde production gave similar results. 
The apparent Michaelis constants for the oxida- 
tion of the deuterated and protium-sarcosine were 
1.4 X 10-* and 3.0 X 10-* M/I., respectively. Under 
the foregoing conditions it was possible to 
measure, for the first time, the isotope composition 
of the product formed in the enzymatic oxidation 
of a mixture of non-deuterated and completely 
deuterated molecules. It was found that when an 
equimolar mixture of deutero-sarcosine and 
protium-sarcosine was incubated with mito- 
chondria the products formed were enriched with 
respect to protium. Moreover, the enrichment was 
greater than would be predicted from the indi- 
vidually determined rates, since the rate of 
oxidation of the deutero-sarcosine was reduced 
to less than one-half of that observed when it was 
incubated alone. Furthermore we have observed 
that methoxyacetate, a competitive inhibitor for 
sarcosine oxidase, is approximately twice as effec- 
tive an inhibitor for the deuterated sarcosine as 
for the non-deuterated sarcosine. These results 
show that deuterium not only decreases the rate 


of oxidation of an enzyme-substrate compound 
but may also affect a reversible step in the binding 
of enzyme and substrate. 


547. Nature of fatty acids in liver lipid frac- 
tions of the rat. K. T. Acnaya,* Rostyn B. 
ALFIN-SLATER AND Harry J. DEVEL, JR. Dept. 
of Biochemistry and Nutrition, School of Medi- 
cine, Univ. of Southern California, Los Angeles. 
After quantitatively separating lipids of rat 

liver into cholesterol esters, triglycerides (plus 
free cholesterol) and phospholipids by the chroma- 
tographic procedure of Fillerup and Mead (Proc. 
Soc. Exper. Biol. & Med. 83: 574, 1953), the com- 
ponent fatty acids in each were determined by 
iodine value and alkali isomerization spectro- 
photometric procedures. The major fatty acids 
generally consisted of saturated and oleic; the 
higher unsaturated acids, arachidonic and 
hexadecenoic, were found almost exclusively in 
the phospholipid fraction. The iodine number of 
this fraction was subject to the greatest variation 
(from 45-110 on the acids) of that in any fraction. 
The triglyceride fraction was the least variable 
(i.v. 60-70), and contained, almost entirely, 
saturated and oleic acids. The ratio of the 3 cate- 
gories, cholesterol ester:triglyceride plus free 
cholesterol: phospholipid, in the livers of rats on 
normal diets was 13:31:56. This ratio was sharply 
altered to 13:75:12 in animals depleted of esse: tial 
fatty acids while the iodine number of each ! rac- 
tion dropped by some 30 units, due mainly to dis- 
appearance of linoleic acid. Including choles’ 2rol 
in the fat-deficient diet caused only a s' ght 
increase in cholesterol esters, with little alter: ‘ion 
in the fatty acid patterns from those laid dov nin 
fat deficiency. High-cholesterol, high-fat (co! ‘on- 
seed oil) diets had a marked effect, the ratio | cing 
altered to 45:37:18 (compared to 13:31:56 fo the 
normal), but the fatty acid compositions o' the 
different categories did not differ greatly fro: . the 
normal. The importance of quantities of mat. rial, 
rather than percentages which are miblea ‘ing, 
will be stressed. (Supported by a PHS gray.) 
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54}. L-Histidinal, an intermediate in histi- 

line biosynthesis. Exisan Apams. Natl. Insts. 

f Health, Bethesda, Md. 

oluble preparations from £. coli, yeast, and 
hi-tidinol-grown Arthrobacter catalyze the quanti- 
ta ive oxidation of L-histidinol to L-histidine with 
th reduction of 2 moles of DPN (J. Biol. Chem. 
20 : 829, 1954). The amino aldehyde, t-histidinal, 
a possible intermediate in this reaction, was 
cr stallized as the dihydrochloride following 
soiium amalgam reduction of t-histidine methyl 
es‘er; D-histidinal was also prepared. Purified 
fractions of yeast or Arthrobacter, capable of 
oxidizing u-histidinol to t-histidine, are also 
active in the oxidation of t-histidinal to L-histi- 
dine with DPN or its reduction to t-histidinol 
with DPNH. p-Histidinal is not a substrate in 
this system. Yeast fractions purified 100-fold 
with respect to histidinol oxidation show no 
separation of the 2 oxidative steps: 1) histidinol 
to histidinal and 2) histidinal to histidine. With 
both L-histidinol and L-histidinal as substrates, no 
summation of the rate of DPN reduction is ob- 
served; both reactions are competitively inhibited 
by p-histidinol or p-histidinal. These observations 
indicate that L-histidinal acts as an intermediate 
in the enzymatic conversion of t-histidinol to 
L-histidine, and further suggest that the 2 succes- 
sive oxidation steps may be catalyzed by a single 
enzyme. These conclusions are supported by ob- 
servations with histidine-requiring FE. coli 
mutants. Those mutants capable of growth on 
L-histidinol supplements yield extracts which 
oxidize both t-histidinol and t-histidinal; other 
mutants incapable of growth on t-histidinol sup- 
plements yield extracts inactive with L-histidinol 
or L-histidinal as substrates. 


49. Effect of fluoride and dinitrophenol on 
acetate activation. A. C. AISENBERG* AND 
Van R. Porter. McArdle Memorial Lab., Univ. 
of Wisconsin, Madison. 

The activation of acetate has been studied in 
whole homogenates and mitochondrial prepara- 
tions of rat kidney and liver through the use of 
radioactive acetate and pyruvate. Low concentra- 
tions of sodium fluoride (.0001 and .0003 m) have 
been found to markedly depress acetate activation 
of kidney and liver homogenates without altering 
the oxidative rate or the level of adenine nucleo- 
tides of the medium, and without affecting the 
oxilation of pyruvate. This would indicate an 
act.on of fluoride directly on the formation of 
acetyl CoA from ATP, CoA and acetate. Since the 
flu ride inhibition of acetate activation could not 
be elated to any of the known effects of the com- 
po ind, it has been tentatively concluded that this 
re} resents a new effect of fluoride. The addition 
of sxogenous CoA (.12 to 1.0 um/flask) has been 
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found to enhance acetate activation in both the 
normal and fluoride-inhibited homogenate system. 
Studies on the effect of dinitrophenol on acetate 
activation have shown that low concentrations of 
dinitrophenol (.00001 and .00003 m) enhance both 
oxidative rate and pyruvate oxidation, while 
acetate activation is inhibited. 


550. Effect of denervation on histochemical 
characterization of skeletal muscle. WAYNE 
H. Axeson,* LiLiian EICHELBERGER AND 
MicHaEL Roma.* Div. of Orthopedic Surgery, 
Univ. of Chicago, Chicago, IIl. 

Left anterior rhizotomies of the roots of the 
lumbosacral plexus were performed on puppies 
8 wk. old. The rhizotomy extended from Le 
through L, or 8;. The opposite leg was the weight- 
bearing control limb. At ages 14 to 25 wk. the 
gastrocnemius and quadriceps muscles were taken 
from both control and denervated legs. Using 
chloride to calculate the volume of extracellular 
water, the volume of intracellular water was then 
estimated by difference from total water content. 
The concentration of electrolytes inside the cells 
was thenderived. The high chloride content of the 
control puppy muscle gave this histochemical 
picture: extracellular water 250 + 29 gm, intra- 
cellular water 547 + 27 gm, solids 203 + 5 gm. 
With the consistent increase in chloride content of 
the denervated muscle, the control 203 gm of cell 
solids were calculated to be now identified with 
361 + 40 gm of extracellular water and 508 + 35 
gm of intracellular water. In the control muscle 
the percentage of intracellular water was 73 + 1; 
in the disuse muscle 72 + 1. Noteworthy change 
in the histochemical pattern of the denervated 
muscle was the increase in extracellular water 
(111 gm). All values were expressed on a fat-free 
basis. Neutral fat was 2.4 + 0.4% in control muscle 
and 9.1 + 2% in the denervated. All sodium was 
accounted for in the extracellular fluid. The con- 
centration of potassium and magnesium in cell 
water was not changed in the experimental mus- 
cles. Evidently the electrolyte structure of the 
fibers of the experimental muscle conforms with 
that of the control fibers. 


551. Human utilization of L-lysine. ANTHONY 
A. ALBANESE AND Louise OrtTo.* Nutritional 
Research Lab., St. Luke’s Hosp., New York City. 
Recent reports from this and other laboratories 

indicate that changes in amino acid blood levels 

may serve as a dynamic index of protein and amino 
acid nutrition. In controlled metabolic studies 
with 15 infants (1-27 months), we have now found 
that improved nutrition in terms of body weight, 

N-balance and blood protein levels associated 

with additions of L-lysine to infants’ diets were 

generally reflected by significant increases in 
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blood lysine levels; p-lysine was not utilized. 
Subsequent test dose studies in 15 other infants 
(2-18 months) with varying amounts of L-lysine 
HCl given with water or milk showed that good 
utilization of lysine in terms of chromatographic 
blood and urine level data occurred only when the 
amino acid was given with milk. These measure- 
ments also showed that optimal utilization oc- 
curred when 60-100 mg of L-lysine were given per 
100 cc of cow’s milk. Calculations from these data 
disclose that optimal utilization of lysine pre- 
-vailed when a lysine/tryptophane (L/T) ratio 
5.6-6.5 was attained. Interestingly enough, this 
approximates closely the L/T ratio which exists in 
mammalian muscle tissues. These observations 
bear the practical suggestion that the nutritional 
value of protein foods may be improved by addi- 
tions of lysine to approximate body tissues L/T 
ratios. To secure the optimal nutritional effects, 
it appears that the lysine should be given with a 
protein food. 


552. Time course of change in adenine nucleo- 
tide of rabbit muscle following x-radiation. 
Harry G. Arpaum. Biology Research Lab., 
Brooklyn College, Brooklyn, N. Y. 

The right hind limb of rabbits was exposed to a 
total dosage of 20,000 r of x-radiation from a 250 kv 
Picker therapy unit. The remainder of the animal 
was protected by a lead shield. At varying inter- 
vals after irradiation the animals were anesthe- 
tized with Nembutal and the tibialis anticus 
muscle was removed. The muscle was divided into 
2 parts. One part was used for dry weight estima- 
tion; the other was frozen in liquid nitrogen, 
pulverized and deproteinized with trichlocetic 
acid. The protein-free extracts were enzymatically 
assayed for adenylic acid (AA), adenosine diphos- 
phate (ADP), and adenosine triphosphate (ATP) 
in the Beckman spectrophotometer. The change 
in ATP is gradual from the Ist to the 5th day after 
irradiation. Thereupon it becomes marked. How- 
ever, the ATP is not completely depleted even 


after 11 days following irradiation. These results . 


are in marked contrast to those obtained when 
the limb is frozen. When the latter is subjected to 
a freezing temperature of —15°C for 30 min., the 
ATP level is lowered to the extent of 90% or more, 
2 hr. after initial exposure. (Supported under Air 
Force Contract 18(600)543, USAF School of Avia- 
tion Medicine, Randolph Field, Tex.) 


553. Effect of poh on fumarase kinetics. RoBERT 
A. ALBERTY, CARL FRIEDEN AND JOHN §S. 
McKinuey-McKeEeE (introduced by J. W. 
WiuuraMs). Chemistry Dept., Univ. of Wisconsin, 
Madison. 

The pH variation of the maximum initial veloci- 
ties and Michaelis constants for fumarase have 
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been measured spectrophotometrically for both 
fumarate and l-malate over a wide range of px 
values. In the pu range 5.5-8.0 these data may be 
represented by a simple mechanism which allows 
for the ionization of 2 groups in the active site of 
the free enzyme and in the enzyme-substrate com- 
plexes. In 10 mm acetate buffers at 25° the px 
values for the free enzyme are 6.2 and 6.8; for the 
fumarase-fumarate complex, 5.3 and 7.3; for the 
fumarase-l-malate complex, 6.6 and 8.4. The values 
of the ionization constants for the free enzyme 
suggest that the 2 groups involved are imidazole 
groups. In the pH ranges below 5.0 and above 8.5 
there are large deviations (up to 30-fold) from 
the simple rate equations which express the data 
in the intermediate range. These deviations can 
be accounted for by the mechanism mentioned 
above when the electrostatic effects of the other 
ionized groups of the protein molecule are taken 
into account as these can alter the ionization 
constants of the groups in the enzymatic site and 
the rate constants for the formation and break- 
down of the enzyme substrate complexes. 
Although a large number of ionizable groups in 
the enzyme molecule have a secondary effect on 
the kinetics, it appears that only 2 groups have to 
be in a particular ionized form in order for the 
reaction to occur. The fact that in the active forms 
of the enzyme substrate complexes one of the 
acidic groups has a proton while the other does 
not, suggests that these groups are the ones ac- 
tually involved in the transfer of protons in the 
hydration and dehydration reactions. 


554. Enzymic synthesis of a dinucleotide from 
cozymase (DPN) by reduction of the onium 
salt.S.G. A. Ativisatos* ano D. W. Woo.Ley. 
Rockefeller Inst., New York City. 

It has recently been shown how biosyntheses 
can be brought about by use of the energy derived 
from reduction of onium salts. Since DPN is 
such an onium salt, an attempt has been made to 
use it as the substrate for the synthesis of di- 
nucleotides. This has succeeded. The enzyme was 
beef spleen DPNase, solubilized by isoamy! 
alcohol plus desoxyribonucleie acid, and highly 
purified. The acceptor amine was 4-amino-5- 
carboxamido-imidazole. The reaction was DPN 
plus the imidazole — nicotinamide plus H* plus 
the new dinucleotide which may be written as the 
aminocarboxamido - imidazole - ribose - )!108- 
phate-adenylic acid. This new dinucleotide was 
isolated by electrophoresis as a relatively ure 
compound, and its structure was establishe: by 
suitable analyses and degradations. Thus the : atio 
of diazotizable amine (the imidazole) to ribose to 
phosphorus to adenine was 1:2:2:1. Nucleotide 
pyrophosphatase cleaved it and the products were 
isolated and identified as adenosine-5’-phosp hate 
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and the 5’-phosphate of the imidazole-riboside. 
‘he new dinucleotide suggests itself as a probable 
intermediate in: the formation of inosinic acid 
through incorporation of a 1C unit and cleavage by 
pyrophosphatase. The enzymic formation of the 
new dinuclectide was clearly distinguished from 
the base exchange of DPN with isoniazide and f- 
acetylpyridine. These base exchanges involve no 
loss of quaternary salt and no production of Ht 
and presumably little energy change. The new 
reaction described above is thus of different 
character. 


555. Digestion of acetylated monoglycerides 
and triglycerides. STANLEY R. Ames, Davip 
C. Hertine,* MELPOMENI KOUKIDES AND 
Pitre L. Harris. Research Labs., Distillation 
Products Industries, Div. of Eastman Kodak Co., 
Rochester, N. Y. 

The mode of digestion of cottonseed oil, lard, 
hydrogenated lard, and acetylated glycerides has 
been studied by analyzing the lipid recovered from 
the stomach, small intestine, cecum-colon, and 
feces after feeding diets containing the various 
fats to adult rats. The digestion of cottonseed oil 
and lard followed the pattern normally expected 
for partially unsaturated triglycerides. Little 
lipolysis occurred in the stomach, but extensive 
lipolysis occurred in the small intestine, with the 
resulting products being absorbed rapidly. The 
small amount of fecai lipid was evidence of the 
almost complete absorption of these unsaturated 
triglycerides. The digestion of a characteristic 
saturated triglyceride, fully hydrogenated lard, 
also followed the expected pathway. The degree 
of gastric lipolysis was greater but the levels of 
fatty acid and monoglyceride in the small intestine 
were in the same range as found in animals fed un- 
saturated triglycerides. The normally large 
amount of fecal lipid found was an indication of 
the relatively poor absorption coefficient of such 
fats. A high ratio of neutral fat plus free fatty acid 
to fatty acid as soap was also found in the feces of 
rats fed fully saturated glycerides. The digestion 
of acetylated saturated monoglycerides followed 
the normal pathway and coincided with that of 
hydrogenated lard. The digestion of a mixture of 
acetylated saturated and unsaturated mono- 
glycerides also proceeded by normal pathways. 
Analogous to that of other fats, the absorption of 
the digestive products of the acetylated glycerides 
was dependent on their fatty acid composition. 


556. Structural relationships among poly- 
acetylenes of biological origin. MARrsori£E 
ANCHEL. New York Botanical Garden, New York 
City. 

The structures of a pair of polyacetylenes from 
culture liquids of the Basidiomycete Clitocybe 


AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS 


173 


diatreta have been elucidated. The first compound, 
diatretyne 1, is the half amide of a suberic acid 
endiyne; the second, diatretyne 2, the corre- 
sponding nitrile. The ultraviolet absorption 
spectra of these compounds are, respectively, like 
that of an endiyne conjugated to 1 carboxyl group, 
and of an entriyne. A similar spectrophotometric 
relationship exists between 2 polyacetylenes 
isolated from culture liquids of the Basidiomycete 
Coprinus variegatus. These compounds, in con- 
trast to the diatretynes, are highly unstable, and 
polymerize instantly on drying. The isolation of 
the 4 polyacetylenes will be described and their 
chemical and biological properties will be com- 
pared to those of other polyacetylenes of bio- 
logical origin. 


557. Protein patterns in myeloid leukemia. 
Marie A. AnpERscH, Mitton S. Sacks* AND 
Frances Barsusca.* Div. of Clin. Pathology, 
Dept. of Medicine, Univ. of Maryland Med. 
School, Baltimore, Md. 

The serum proteins of 20 normal adults, of 10 
patients with chronic, and of 11 patients with 
acute myeloid leukemia were separated by paper 
electrophoresis. The strips were stained for pro- 
tein with bromphenol blue; for protein-bound 
carbohydrate with a fuchsin-sulfate solution after 
treatment with periodic acid; and for lipid with 
Oil Red O. The total protein, total polysaccharide 
and total lipids were determined and the per- 
centage of the protein, the polysaccharide and the 
lipid in each fraction calculated by planimetry 
from density graphs, corrected where necessary 
for the non-adherence of some colors to Beer’s 
law. The albumin was significantly decreased in 
13 patients. The alpha-l-globulin was increased 
in 6 patients with chronic myeloid, and in 8 pa- 
tients with acute myeloid leukemia. The alpha-2 
globulin was increased in 8 patients with chronic 
myeloid, and in 8 with acute myeloid leukemia. 
The gamma globulin was increased in a total of 8 
patients, 2 with acute, and 6 with chronic 
leukemia. The total polysaccharide was increased 
from a mean of 146 mg % in the normal serum to 
168 mg % in the serum of patients with chronic, 
and 185 mg % in the serum of patients with acute 
leukemia. No significant changes were noted in 
lipids. 


558. Partition of myo-inositol in animal 
tissues. LAURENS ANDERSON, JUNE W. HALLI- 
DAY* AND Rosert H. Coorts.* Dept. of Bio- 
chemistry, Univ. of Wisconsin, Madison. 

It is well established that myo-inositol occurs 
in animal tissues in both free and bound forms. 
Clearly, some of the bound inositol will be ac- 
counted for by inositol phospholipids; the general 
occurrence of other bound forms has not pre- 
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viously been established. On fractionation of 
various rat tissues and microbiological assay of 
the fractions there was found, in addition to the 
expected free inositol and lipid-bound inositol, 
a water-soluble bound fraction (not in all cases) 
and a fraction, varying from 7-31% of the total 
inositol, which was not removed from the tissue 
by either lipid solvents or by repeated extraction 
with hot or cold water. The tacit assumption of 
Taylor and McKibbin (J. Biol. Chem. 201: 609, 
1953) that crude lipid contains non-lipid (water- 
soluble) inositol has been verified in a number of 
ways. The quantitative determination of this 
portion of the water-soluble inositol will be dis- 
cussed. A _ possible alternative fractionation 
procedure (Platt and Glock. Biochem. J. 37: 709, 
1943) has not given consistent results in our hands. 


559. Occurrence of m-hydroxyphenyl acids in 
urine. Marvin D. ARMSTRONG, KENNETH N. F. 
SHaw* anp Patricia E. Wauu.* Lab. for Study 
of Hereditary and Metabolic Disorders, Univ. of 
Utah, Salt Lake City. 

Two-dimensional paper chromatography of the 
phenolic acids present in human urine reveals a 
complex mixture. Samples from most individuals 
contain 3 compounds (A, B, C) which are quanti- 
tatively the most important. One of these (A) has 
the chromatographic properties of p-hydroxy- 
phenylacetic acid. The other 2 compounds (B and 
C) form quickly developing dark yellow colors 
with diazotized sulfanilic acid, and appear to be 
related in origin in that the amounts of each 
present are always closely similar, despite a wide 
variation in the total quantity. B has been isolated 
from an extract of the organic acids of urine, and 
has been identified as m-hydroxyhippuric acid 
(m-HHA); the physical properties of isolated and 
authentic material were identical. Acid hydrolysis 
of isolated material yielded m-hydroxybenzoic 
acid and glycine; the glycine was characterized 
as the p-toluenesulfonyl derivative. Compound C 
resembles m-hydroxyphenyllactic acid (m-HPLA) 
in its qualitative reactions and chromatographic 
behavior. It may be distinguished from m-HPLA, 
however, by the resolution on chromatograms of 
natural material and of added m-HPLA, and by 
the destruction of the unknown substance by 
strong acid under conditions where m-HPLA is 
stable. Most samples of normal urine also contain 
varying amounts of materials having the behavior 
of m-hydroxybenzoic acid and m-hydroxyphenyl- 
acetic acid. In addition, whenever large amounts 
of m-HHA and C are present, small quantities of 
a compound having the chromatographic behavior 
of m-hydroxyphenylpropionic acid also are ex- 
creted. The characterization, identification and 
possible manner of origin of these substances will 
be discussed. 
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560. Chlorophyll biosynthesis. 8. ARronoir, 
Inst. for Atomic Research and Dept. of Bota: y, 
Towa State Coll., Ames. 

Radiochlorophyll a, biosynthesized photos) n- 
thetically from C'4O,, has been degraded via tie 
sequence :chlorophyll aly pheophytina — phyt 


pheophorbide a ——C#23, chiorin eg —22*, 


chlorin e4 ie phyllochlorin eae, pyr- 
roporphyrin. Paper chromatographic separa- 
tion of the individual compounds does not always 
result in increased purity because of conversion of 
the porphyrins to colorless derivatives which co- 
chromatograph. The various radicles turn over at 
different rates, phytol far exceeding others. The 
isocyclic ring, in turn, becomes active much sooner 
than the ring as a whole. Present evidence points 
to probable exchange of alcohols and of 
carboxyl-Ceé (which is a 8-keto carbon) with the 
mileu. Excised trifoliate leaves appear to be able 
to synthesize at least a portion of the main ring. 


al 


561. Effects of dietary cystine and tocopherol 
on metabolism of fatty acids in liver prepara- 
tions. CamiLLto Artom. Dept. of Biochemistry, 
Bowman Gray School of Medicine, Winston- 
Salem, N. C. 

Rats were maintained on various diets, low in 
S-containing amino acids and free from tocopherol 
and preformed choline. Other groups received the 
same diets, to which cystine or tocopherol or both 
were added. Homogenates of the livers were in- 
cubated for 3 hr. in air with palmitate-1-C™, and 
the C'4O. produced was determined. In other 
experiments, the incorporation of acetate-1-C' 
into long-chain fatty acids by liver slices was 
studied. Supplementation of the deficient diets 
with either cystine or tocopherol enhanced the 
production of CO, from isotopic palmitate. 
Further enhancements were observed  oc- 
casionally, when both supplements had been 
added to the diets simultaneously, or when tie 
animals on the cystine-supplemented diets were 
injected with choline shortly before being killed. 
The in vitro synthesis of fatty acids from acet: te 
was also generally greater with slices prepa: :d 
from the livers of rats on low-fat diets, supp'e- 
mented with either cystine or tocopherol. On ‘ie 
other hand, choline, injected terminally into | 1¢ 
rats, decreased the lipogenesis in liver slices frm 
both rats on the deficient diets, and rats on 
cystine-supplemented diets. The significance 
the present results will be discussed in relatio: 
previous findings in the literature, such as: 
action of dietary cystine on the synthesis of fa 
acids in vivo (D. STeTren, Jr. AND J. SALC! 
Jr. J. Biol. Chem. 156: 27, 1944), the decres 
content of Co-A in the livers of cystine-defic:» 
rats (C. 8S. Yana anv R. E. Ouson, Federa:: 
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F roc. 13: 483, 1954), and the enhancement of the 
0 idation of fatty acids in vitro by choline ad- 
ninistered in vivo (C. Artom, J. Biol. Chem. 
25: 101, 1953). (Aided by Atomic Energy Com- 
m'ssion, Contract No. AT-(40-1)-1638.) 


5(2. Separation of saturated higher fatty 
acids by reversed-phase paper chromatog- 
raphy. B. D. AsHitEY* AND ULRIcH WESTPHAL. 
Biochemistry Dept., Army Med. Research Lab., 
Fort Knox, Ky. 

Methods were developed for the separation and 
detection of small quantities (approximately 
10-50 wg) of the even-numbered saturated Ci2-Cx 
normal fatty acids. Whatman No. 1 filter paper 
was coated with paraffin oil, and aqueous methanol 
solutions, saturated with paraffin oil and contain- 
ing 0.001 n HCl, were used for development. The 
best solvent system for papers coated with a latex 
preparation was found to be aqueous methanol 
saturated with cyclohexane and containing 0.001 
n HCl. The acid spots could be detected by 0.2% 
bromo thymol blue in methyl] cellosolve. A more 
sensitive method consisted in treating the de- 
veloped paper with an aqueous solution of lead 
acetate and transforming the lead salts to PbS; 
0.5 wg of stearic acid could be detected when 
applied in 5 ml. of chloroform. Similar reactions 
with the acetates of copper, mercury (-ic and -ous) 
and silver were somewhat less sensitive. Forma- 
tion of lead rhodizonate from the lead salts of the 
fatty acids proved to be almost as sensitive as the 
PbS procedure. For recovery of the separated 
fatty acids the lead-acetate-treated papers were 
first extracted with petroleum ether in an am- 
monia atmosphere and then subjected to H.S. 
The free fatty acids were then eluted with chloro- 
form from the PbS-stained spots. Re-application 
of the extracted fatty acids gave the same Ry 
values as in the first chromatograms. 


563. Taurine content of some animal organs. 
Jorge AwaPaRa. Univ. of Texas, M.D. Anderson 
Hosp. and Tumor Inst., Houston. 

Taurine was determined in organ extracts by 
a method which consists of a) separation from 
most amino acids by the use of Dowex-50 in the 
acid form; b) separation of taurine from traces 
of other acidic components by means of one- 
dimensional paper chromatography; and c) quan- 
titative estimation of the taurine spot. The taurine 
content of several organs from male and female 
rabbits, rats, guinea pigs, mice and beef was 
determined; values ranged from less than 
0.5 um/gm to about 30 um/gm. The highest quan- 
ti'y was found in the heart. Differences were 
found in the taurine content of liver from male 
ad female rats: the latter had an average of 5.2 
» ‘, whereas in the liver of males, the average was 
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1.9 um. Taurine in rabbit liver is either in a concen- 
tration too low to measure by paper chromatog- 
raphy, or it is absent. This is of interest since the 
rabbit is one of the few animals that produces bile 
salts derived from deoxycholic acid and glycine 
exclusively; no taurocholic acid is present in the 
rabbit’s bile according to Haslewood and Wooten 
(Biochem. J. 47: 584, 1950). Other organs of rabbit, 
however, contain measurable amounts of taurine, 
and the heart has about 15 um/gm which is about 
the same as rat heart. In chick embryos taurine is 
present at an early stage of development (it is 
detected at 24 hr.), but reaches a maximum con- 
centration at the 4th day. The metabolism of 
taurine is probably regulated by some endocrine 
factors which are now under investigation. 


564. Lathyrus factor activity of beta-amino- 
propionitrile. T. E. Bachuuser,* J. J. LAuicn, 
E. D. Scuttuine* anv F. M. Strona. Depis. of 
Pathology and Biochemistry, Univ. of Wisconsin, 
Madison, Wis. 

Synthetic 8-aminopropionitrile (BAPN) was 
added to 1 of 3 diets in concentrations of 0.15, 0.2, 
and 0.35%, and its effect was assayed in growing 
Sprague-Dawley rats. In every instance the 
synthetic BAPN (or its hydrochloride) when 
added to 1 of the above diets produced in 3-7 wk 
skeletal malformations comparable to that in- 
duced by feeding 50% sweet pea meal. Incorpora- 
tion of 8-alanine, choline, or methionine with 
BAPN did not delay or prevent bony deformity 
in 31 rats. Kyphoscoliosis and osteoporosis de- 
veloped more rapidly on diet A (casein 10, Brewer’s 
yeast 20, cerelose 63, Wesson salts 4, oil 3, and 
BAPN 0.2%) than on diet B (casein 21.5, Brewer’s 
yeast 10, cerelose 61.5, Wesson salts 4, oil 3, and 
BAPN 0.35%). Since the concentration or the 
type of protein utilized may exert a modifying 
influence on BAPN toxicity, diet C (casein 12, 
cerelose 81, Wesson salts 4, olive oil 3, and mix- 
tures of individual vitamins supplemented with 
0.1% each of methionine, cystine, and choline) 
was fed in subsequent assay studies. Bis-(8- 
cyanoethyl)-amine was also toxic at a 0.3% con- 
centration. Methylation or acetylation of the 
amino group rendered the BAPN biologically 
inactive. Ethylene cyanohydrin, trimethylene 
diamine, and £6-nitroethanol, somewhat related 
compounds, did not produce osteoporosis. 


565. Formation of  estradiol-178-C'‘ from 
surviving human 
ovarian slices. Bitty BaGGettT,* aNp LEwIs 
L. ENGEL, KENNETH SAVARD AND Ratpu I. 
DorrMan. Huntington Memorial Hosp. of Har- 
vard Univ., at the Massachusetts Gen. Hosp., 
Boston and the Dept. of Biological Chemistry, 


testosterone-3-C!! by 
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Harvard Medical School and Worcester Fndn. for 

Exptl. Biology, Shrewsbury, Mass. 

Testosterone-3-C'* has been incubated with 
slices of grossly normal ovarian tissue removed 
from a pre-menopausal woman with cervical car- 
cinoma. The incubation was carried out for 3 hr. 
at 37.5° in citrated plasma with glucose and 
gonadotropin added. Estrone, estradiol-178, and 
estriol were added to the incubation mixture, 
which was then lyophilized and extracted with 
chloroform. The extract was freed of non-polar 
lipide by partitioning between pentane and 90% 
methanol. The polar fraction was subjected to a 
phenolic separation and the phenolic fraction 
further freed of neutral material by an eight 
transfer counter-current distribution between 
1 n NaOH and toluene. A peak in radioactivity 
accompanied the estrogens, which were then 
separated into estrone, estradiol-178, and estriol 
by a 99 transfer counter-current distribution. A 
peak in radioactivity was coincident with the peak 
of estradiol-178 as determined by fluorescence in 
sulfuric acid. The estradiol-178 was re-distributed 
in another solvent system with similar coincidence 
between radioactivity and fluorescence. The 
crystalline estradiol-178 from the second distribu- 
tion was pooled and precipitated with digitonin. 
The digitonide was washed and recrystallized, and 
the estradiol-178 was recovered from. the 
digitonide. The ratio of radioactivity to fluores- 
cence remained constant through the second 
counter-current distribution and the digitonin 
precipitation. Calculations based on isotopic dilu- 
tion indicate a 1% conversion of the testosterone- 
3-C'* to estradiol-17B-C. 


566. Urinary metabolites of histidine. RoBERT 
C. BALDRIDGE AND CHARLES D. ToURTELLOTTE 
(introduced by Howarp W. Rosinson). Dept. 
of Physiological Chemistry, Temple Univ. School 
of Medicine, Philadelphia, Pa. 

Chromatographic evidence has been obtained 
for the presence of several imidazole derivatives 
in the urine of male white rats following oral ad- 
ministration of histidine. In addition to histidine, 
urocanic acid and imidazoleacetic acid were pres- 
ent in considerable amounts. Imidazolepropionic 
acid and imidazolelactic acid have been tenta- 
tively identified among the other diazo-positive 
substances found. Histidine hydrochloride, neu- 
tralized with sodium carbonate, was administered 
aS an aqueous suspension at a level of 200 mg/100 
gm of body weight. Urinary imidazoles were 
precipitated as the mercury salts, and, after 
removal of the mercury as the sulfide, a solution 
of the imidazoles was placed on a column of 
Amberlite XE 69 resin. The compounds were 
fractionally eluted with 1.5 and 2 n HCl. After 
removal of the acid, fractions were chromato- 
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graphed on paper in 5 solvent mixtures along with 
known compounds. Spraying with diazotized sul- 
fanilic acid revealed the presence of substances 
corresponding to those mentioned above plus 2 
others at present unidentified. Although the diet 
fed the rats contained 1% sulfasuxidine, the 
possible role of the intestinal bacteria in the 
formation of these metabolites will be studied 
further. (Supported in part by Grant A650 from 
the Nal. Insts. of Health, PHS.) 


567. Synthesis of D-Glyceraldehyde-3-Phos- 
phate. Cuinton E. BaLiou* anp HERMANN 
O. L. Fiscner. Dept. of Biochemistry, Univ. of 
California, Berkeley. 

The first chemical synthesis of the natural, 
optically pure p-glyceraldehyde-3-phosphate has 
been accomplished by the following series of reac- 
tions: 2,5-di-O-benzyl-p-mannitol — 2-0-benzy]l- 
p-glyceraldehyde — 2-O0-benzyl-p-glyceraldehyde 
dimethyl acetal — 2-O-benzyl-3-diphenylphos- 
phoryl-p-glyceraldehyde dimethyl acetal — pb- 
glyceraldehyde-3-phosphate dimethyl acetal — 
p-glyceraldehyde-3-phosphate. The dimethyl] ace- 
tal of p-glyceraldehyde-3-phosphate was isolated 
as a crystalline cyclohexylammonium salt and 
stored in this stable form until the free aldehyde 
was required. The acetal, as its free acid, under- 
goes in aqueous solution at 40° a self-catalyzed 
hydrolysis to give the free aldehyde in good yield. 
The p-glyceraldehyde-3-phosphate prepared by 
this synthesis has been characterized by the 
following chemical and biochemical means. It 
yielded a crystalline dinitrophenylhydrazone. It 
was degraded by hot 1 n acid with the release of 
inorganic phosphate at a rate identical to that 
found for both the natural substance (K1ESSLING, 
Ber. 67: 869, 1934) and the synthetic pL compound 
(BAER AND FiscuEr. J. Biol. Chem. 150: 223, 1943). 
The aldehyde content corresponded to the 
theoretical value. Chemical oxidation gave, in 
good yield, 3-phosphoryl-p-glyceric acid identified 
by its rotation in the presence of molybdate ion. 
Finally, the substance was characterized by its 
enzymatic oxidation with glyceraldehyde phos- 
phate dehydrogenase. The pure p-glyceraldehye- 
3-phosphate obtained by this synthetic method 
has a specific rotation of +14.5° (in 1 N hydro- 
chloric acid). Meyerhof reported +19° (in dilute 
acid) (Bull. Soc. chim. biol. 20: 1345, 1938), a <if- 
ference probably explained by the fact that {is 
measurements were made on a mixture of products 
obtained enzymatically in which the concentration 
of the p-glyceraldehyde-3-phosphate was detcr- 
mined indirectly. 


568. Synthesis of phosphoryl-enolpyruv:te 
from oxalacetate. RoBert 8. BANDURSKI “ND 
Fritz LipmMann. Biochemical Research Lab., 
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Massachusetts Gen. Hosp., and ‘Dept. of Bio- 

logical Chemistry, Harvard Med. School, Boston. 

An enzyme catalyzing reversibly the reaction, 
inosine triphosphate (ITP), plus oxalacetate 
(OA), to phosphoryl-enolpyruvate (PEP), inosine 
diphosphate (IDP), and CO2 has been described 
by Utter, Kurahashi and Rose (J. Biol. Chem. 
207: 803, 1954). ATP substituted poorly for ITP. 
It seemed of interest to determine whether the 
formation of PEP by mitochondria from acids of 
the tricarboxylic acid cycle earlier observed by 
Kalckar (Biochem. J. 33: 631, 1939) could be ac- 
counted for by the above-described carboxylase. 
Aerobically, PEP was formed from citrate, a- 
ketoglutarate, succinate, fumarate, malate, OA 
or pyruvate by guinea pig liver mitochondria 
in phosphate buffer. Anaerobically, with a stoichi- 
ometric amount of ATP, only OA served for PEP 
formation, suggesting that PEP formation 
aerobically from other acids of the cycle was due 
to their prior conversion to OA. Disruption of 
mitochondria by freezing permits quantitative 
recovery of the carboxylase in soluble form. A 
solubilized lamb liver enzyme, following slight 
purification, is completely dependent upon ITP 
and will not use crystalline ATP, nor ATP con- 
taining a catalytic amount of IDP. Owing to the 
presence of a specific inosine diphosphatase, such 
a preparation liberated one mole of inorganic 
phosphate per mole of PEP formed. Following 
removal of the unusual phosphatase by gel treat- 
ment, the stoichiometry of the reaction is that 
observed by Utter et al. It is concluded that forma- 
tion of PEP from the tricarboxylic cycle acids can 
be accounted for by oxalacetic carboxylase. 


569. Influence of some hepatotoxic agents on 
C'4.formate incorporation into rat liver. 
Raupw K. Barcuay, EstHeER GARFINKEL AND 
MILpRED PuHILLipps (introduced by Mary L. 
PETERMANN). Sloan-Kettering Inst. for Cancer 
Research, New York City. 

Effects of N-methylformamide (NMF) on liver 
nucleic acid metabolism (BarcLAy, GARFINKEL 
anD Stock. J. Biol. Chem. 208: 875, 1954; BARCLAY 
AND GARFINKEL, abstract to American Association 
for Cancer Research, April, 1955) suggest unusual 
biochemical alterations concomitant with hepato- 
toxicity. Effects of 3 hepatotoxic agents—NMF, 
carbon tetrachloride (CCl,) and O-diazoacetyl-.- 
(azaserine)—on the incorporation of C!4-formate 
into liver nucleic acids, glycogen, choline and 
protein have now been studied. Incorporation of 
activity into liver nucleic acids was uniformly 
increased by these 3 agents: NMF, 8X control; 
CCl, 11X control; azaserine, 7X control. How- 
ever, differences were seen in the incorporation 
pattern into individual nucleic acid bases; these 
differences involved the DNA pyrimidine, thy- 
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mine. NMF increased incorporation of formate 
into choline to 5X the control, into glycogen to 
9X the control, and into protein to 4X the control 
values. Neither CCl, nor azaserine gave significant 
increases in incorporation into choline, although 
they produced increases into glycogen of 3X and 
4X the control levels, respectively. CCl, produced 
a 4-fold increase of incorporation into protein, 
while azaserine had no effect on this system. Both 
NMF and CCl, reduced markedly the isolable 
amount of glycogen, showing a strong effect on 
intermediary metabolism of liver. Azaserine 
caused a doubling of the amount of glycogen 
isolated. It is suggested that these three agents 
are producing ‘biochemical lesions’ in the liver 
which stimulate metabolic activity in the systems 
studied. 


570. Synchronization of division of a thy- 
mineless mutant of Escherichia coli. HAzEL 
D. BarNnER* AND Seymour S. Couen. Children’s 
Hosp. of Philadelphia and Univ. of Pennsylvania 
School of Medicine, Philadelphia. 

Recent methods for synchronizing division in 
cultures of microorganisms have involved alterna- 
tion of incubation temperatures. The method 
described below depends on manipulating a nutri- 
tional requirement essential for nuclear synthesis. 
The auxotrophic mutant of EZ. coli, 15r-, requires 
thymine for division and has a generation time 
close to 45 min. (BARNER AND CoueEn, J. Bact. 
68: 80, 1954). However, upon incubation in thy- 
mine-free growth medium, extensive cytoplasmic 
syntheses occur, and if permitted to continue such 
unbalanced growth in the absence of nuclear 
synthesis, the cells lose the power to multiply 
(CoHEN AND BARNER, Proc. Nat. Acad. Sci. 40: 
885, 1954). Synchronization is obtained by adding 
thymine to the medium just before death begins. 
Washed cells in exponential growth are aerated 
for 30 min. at 37° in a thymine-free medium con- 
taining glucose and NH,*. Then thymine is added. 
Viable count is constant for an additional 30 min.; 
then 70-100% of the cells divide within a period 
of about 15 min. A 10- to 20-min. lag follows in 
which viable count again remains constant. Cul- 
tures are synchronized through at least 4 divisions; 
more precise synchronization is evident after the 
second division. DNA synthesis begins with addi- 
tion of thymine. Within the next 30 min., DNA 
content per viable cell increases slightly more than 
twofold. Synthesis stops during division, and 
resumes during the lag period. Synchronized cul- 
tures have been infected with T2 bacteriophage 
at several stages of division and synthesis in the 
infected cells has been studied. 


571. Growth and coenzyme A. Pau. D. Barrt- 
LETT, PAMELA GRIMMETT,* Lots BEERS* AND 
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SurrRLey SHexata.* Edsel B. Ford Inst. for Med. 
Research, Henry Ford Hosp., Detroit, Mich. 
Production of acute pantothenic acid deficiency 

in adult rats stimulated with growth hormone 
(Proc. Soc. Exptl. Biol & Med. 73:85, 1950), failure 
of pantothenic acid deficient rats to respond to 
growth hormone (Endocrinology 55: 40, 1954), and 
the fact that metabolically active pantothenic 
acid appears to be largely bound in coenzyme A 
(J. Biol. Chem. 177: 97, 1949) have prompted us to 
determine the coenzyme A content in tissues ob- 
tained from rats in different stages of the growth 
process. Expressed respectively in terms of Kaplan 
and Lipmann units of coenzyme A per gram wet 
weight, per 100 gm body weight, per 100 mg 
homogenate total nitrogen, and per 100 mg dry 
weight, the following concentrations of coenzyme 
A were found in liver tissue obtained from rapidly 
growing immature normal rats (greup 1)—150, 559, 
450, and 50; from immature rats in which growth 
had been arrested by hypophysectomy (group IT) 
—127, 406, 364, and 45; from hypophysectomized 
rats stimulated with growth hormone (group IIT) 
—119, 386, 340, and 40; from adult normal rats 
(group IV)—106, 284, 328, and 34; and, from adult 
normal rats stimulated with growth hormone 
(group V)—122, 347, 373, and 42. Liver coenzyme 
content of group I rats expressed as units per 
100-gm. body weight was found to be significantly 
higher than that of groups II, III, and IV rats, 
and that of group V rats significantly higher than 
that of group IV animals. Differences between 
groups IT and III were not significant. 


572. Succinic dehydrogenase. R. E. Basrorp,* 
SanaE Mii* anp Davip E. Green. Inst. for 
Enzyme Research, Univ. of Wisconsin, Madison. 
The isolation of a functionally homogeneous 

complex of succinic dehydrogenase (SDC) has 

been reported by us. Under optimal conditions for 
interaction with antimycin (preincubation at 30°, 
assay at 0°) the reduction of cytochrome c by suc- 
cinate is completely inhibited when 1 mg of enzyme 
protein is incubated with 7 X 10-4‘ uM of antimycin. 

The minimum molecular weight unit of SDC 

(1.4 X 10° on the basis of this titer) contains in 

round numbers 1 mole of FAD, 5 moles of heme and 

20 gm. atoms of non-heme iron. The reduction of 

SDC-heme by succinate is both rapid and ex- 

tensive (80% of theory) and is completely anti- 

mycin sensitive under the above conditions. When 

SDC is digested with trypsin, derivative fragments 

both soluble and particulate are formed. From the 

analysis of the composition of these fragments 
after isolation, a beginning has been made in 
deducing the sequence of the parts in the original 
complex. The data permit the conclusion that SDC 
consists of a primary dehydrogenase combined 
with an electron conducting chain of several links. 


FEDERATION PROCEEDINGS 











Volume 14 § Me 






sus 
mi. 
rec 
wai 
rec 
of : 
Que 
ticr 
duri 
is 2 
J. £ 
unc! 
any 





When the chain is shortened stepwise by degraca- 
tive procedures, a series of enzymatic units rang. 
ing in complexity from the SDC at one end to the 
soluble Singer-Kearney enzyme at the other «re 
formed—each of which has succinic dehydrogen::se 
activity. Furthermore SDC itself is a dissociated 
fragment of the mitochondrial electron transport 
system which is visualized as an electron trans- 
ferring chain—all parts being electronically 
coupled by metal chelate and other bonds. 












573. Effect of beta-propriolactone on physico- 
chemical properties of some plasma pro- 
teins. DanieL H. Bastnsk1 AND DOoNALp G, rate 
Remp.* Dept. of Laboratories, Henry Ford Hosp., @™ f 
Detroit, Mich. and 
Beta-propriolactone has been shown to be use- §2 e? 

ful as a virucidal and bactericidal agent in the 

sterilization of biological materials, e.g. plasma, 
tissue grafts, bacterial and viral antigens. Numer- §)proa 
ous transfusions with treated plasma have been fespi 
administered without evidence of toxicity orfpyntl 
sensitization. In order to understand the action of ft lo’ 
this agent on plasma proteins, a study has been 
begun of its effects on purified plasma fractions. 

In one experiment an 8 X 10-4 M solution of puri- 

fied human albumin was treated with various con-fp75. | 
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centrations of beta-propriolactone up to 0.14 u.§ cok 
Ultracentrifugal studies of this albumin prepa-§ Bat 
ration before and after treatment indicate an in-§ LE 
crease in the Sz from 4.5-4.9, corresponding to the sear 
increasing concentration of beta-propriolactoneg Coll 
used. There was no apparent change in the shapag A re 


of the schlieren pattern after treatment of thq@feterr 
protein with beta-propriolactone. Study of thay prc 
above preparations by means of electrophoresigplls w 


showed only very slight changes in mobility omfark t 
shape of the patterns under standard conditions—{plood 
Thus it appears that the effect of the reaction offctalk 


beta-propriolactone on human albumin under th@p a mi 
conditions studied is to change the shape of th@ompo 


molecule to a greater extent than its electricaff aqu 
charge. prum. 
y hes 


574. Photosynthetic quantum requirementfther | 
J. A. BassHam AnD K. Surpata (introduce@sozyr 
by H. LinEWEAVER). Radiation Lab. and Dept. ofobala1 
Chemistry, Univ. of California, Berkeley. ompor 
The requirement of 4 equivalents of [H] an| Fyanoc 

molecules of ATP for the reduction of each mc leftoichic 

cule of CO, in the photosynthetic carbon reduct off the v 

cycle suggests the possibility that respiration niaghe bi 

contribute some of the energy required for phctoktract 
synthesis by supplying some of the ATP. Thifhhibite 
possibility was studied by measuring the quant ulfeutral 
requirement of photosynthesis at various ratio: @chlorc 
photosynthses rate to respiration rate. “‘hibbalam 
method employed a closed system with puwiajfisplace 
circulating COs-enriched air through an al saa pho 
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suspension, an oxygen analyzer measuring para- 











Cae 
- m:gnetism, and a CO: analyzer measuring infra- 
the re absorption. A thin algae vessel of large area 
are 2S employed to minimize light-scattering cor- 
age fg rection. Periods of photosynthesis and respiration 
ted of about twenty minutes duration were observed. 
ort Quantum requirements were corrected for respira- 
.ng- @ticn by using dark respiration rates observed 
ally during the alternate dark periods. This correction 
is sonsidered justified by the work of Brown (Am. 
J. Bot. 40: 719, 1953) who found respiration rates 
‘coe unchanged between periods of light and dark at 
yro- Many given ratio of photosynthetic to respiration 
. G. rates. Dark respiration rate was found to depend 
)¢p., on Previous photosynthetic rate. Both corrected 
and uncorrected quantum requirements approach 
use- 10 experimental value of 7.4 with increasing photo- 
the @synthetic rates, while the corrected rate ap- 
sma, proached four as the photosynthetic rate ap- 
mer- @proaches zero. This may indicate a contribution of 
been @espiratory energy, probably as ATP, to photo- 
y orgynthesis. The corrected values approaching four 
on of @t low light intensities are not related to low un- 


orrected values reported by Warburg at high 
light intensities. 
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75. Reactions of cyanocobalamin and on 
cobalamin with proteins. WaA.LuAce R. 
BAURIEDEL,* JOSEPH C. PICKEN, JR.* AND 
LELAND A. UNDERKOFLER. Veterinary Med. Re- 
search Inst. and Chemistry Dept., Iowa State 
College, Ames. 

A reproducible partial dialysis method allowing 
letermination of Co®-labeled cobalamins bound 
y proteins was devised. Three identical dialysis 
ells were used, and dialysis was performed in the 
ark to prevent photo-conversion. Many proteins 
blood serum, globin, hemoglobin, trypsin, pepsin, 
ctalbumin) were found to bind aquocobalamin 


ion 0 

er th@p a much greater extent than cyanocobalamin. All 
of th@omponents of serum participated in the binding 
‘trical aquocobalamin, and the binding capacity of 


erum was decreased in acid media and increased 
y heat denaturation. Lysozyme did not bind 
ther form of the vitamin, but alkali-denatured 
sozyme bound considerable amounts of aquo- 
obalamin. A gastric mucosal extract (protein 
omponents of Ventriculin) was found to bind 
an.| @yanocobalamin and aquocobalamin equally and 
-mcleftoichiometrically, and the binding of either form 
uct o@f the vitamin was blocked by excess of the other. 
mn naghe binding of cyanocobalamin by the gastric 
phcto&tract was constant from px 2-10, was partially 
. Thihibited by excess cyanide in basic but not in 
antumeutral solutions, and was unaffected by excess 
itio:: @chloromecuribenzoate. The reaction of cyano- 

"‘hibbalamin with the gastric extract did not involve 
puiajmsplacement of the cyano- group, which remained 
_ al alta photo-labile position in the reaction product. 
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The reactions of cobalamins with proteins there- 
fore appear to involve either displacement of the 
aquo- group, or the benzimidazole moiety. Par- 
ticipation of histidine residues in the first type of 
binding appears likely. The second mechanism 
would require a more specialized binding site and 
may be of greater physiological significance. 
e 

576. Alloxan reaction in albino rats as affected 

by strain difference. Eviot F. Beacu, PHOEBE 

J. BRapsHAW* AND OwEN S. CuLLiImMorRE.* Bio- 

chemical Lab., Metropolitan Life Insurance Co., 

New York City. 

Rats of the strain bred at Connecticut Agri- 
cultural Experiment Station (referred to hereafter 
as CAES) were compared with Wistar animals as 
regards alloxan reaction. After 4 days fasting they 
were injected subcutaneously with one dose of 
alloxan monohydrate (20 mg/100 gm body wt.). 
Food was administered thereafter. Fifty-two per- 
cent of CAES females and 20% of Wistar females 
are killed by the alloxan; 70% of CAES males and 
40% of Wistar males develop severe diabetes. 
While the CAES strain is more sensitive to alloxan 
toxicity and diabetogenesis both strains demon- 
strate a higher sensitivity of the female than the 
corresponding male. That the impairment in car- 
bohydrate metabolism in diabetic rats of both 
strains is of equal intensity is shown by the same 
average postprandial blood sugar at about 420 
mg % and urine glucose about 6%. A remarkable 
strain difference appears, however, when the 
diabetic animals are fasted 24 hr. Diabetics of 
Wistar origin show an average fasting blood sugar 
of 130 mg %, many becoming so severely hypo- 
glycemic as to be on the verge of shock. In con- 
trast, CAES diabetics maintain high fasting blood 
sugars (average 250 mg %) none becoming hypo- 
glycemic. This suggests a radically different 
endocrine endowment in the two. strains and is 
consistent with our observation that CAES ani- 
mals frequently, but Wistar animals almost never, 
develop diabetes on partial pancreatectomy. 


577. Glucose oxidase in Iridophycus flac- 
cidum. R. C. BEAn* ano W. Z. Hassip. Dept. 
of Plant Biochemistry, Univ. of California, 
Berkeley. 

A cell-free enzyme preparation capable of oxi- 
dizing glucose to gluconic acid, galactose to 
galactonic acid, and the disaccharides, maltose, 
lactose and cellobiose to their corresponding 
aldobionic acids has been obtained from the red 
alga Iridophycus flaccidum. In these reactions oxy- 
gen is consumed and its reduction is accompanied 
by the formation of H,O2. The optimum pu for the 
oxidation is approximately 5.0. The product of 
glucose oxidation was isolated and identified as 
the crystalline p-gluconolactone. The oxidase is 
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inactivated by Hgt*, Agt, and Pb** at 10-* m con- 
centration and is partially inhibited by acetate, 
propionate, pyruvate and benzoate at this concen- 
tration. The enzyme appears to be specific with 
regard to the C-2 configuration of the hexose 
chain. It remains active when the C-4 configura- 
tion is changed or when the hydroxyl on this 
carbon is substituted by a glucose unit. Fraction- 
ation of the red alga extract by methanol-barium 
precipitation produced a 165-fold more active 
preparation. (Supported in part by a contract with 
the Atomic Energy Commission.) 


578. Glucose dissimilation in Entamoeba 
histolytica. CHARLES E. BECKER AND QUENTIN 
M. German (introduced by Harry G. Day). 
Dept. of Tropical Public Health, Harvard School 
of Public Health, Boston, Mass. 

When washed trophozoites of the dysentery 
amoeba, Entamoeba histolytica (HK-9 and DKB 
strains), and controls of bacterial associates were 
incubated with uniformly labeled glucose-C' 
(glucose-U-C'*) and unlabeled acetate, C'* was 
recovered in glycogen from the amoebae but not 
from the bacteria. Furthermore, significantly 
greater amounts of C'“O2 were recovered from the 
amoebae than from the bacteria (BECKER AND 
G«KIMAN, in preparation). These findings provide 
additional evidence for the conclusion that £. 
histolytica utilizes glucose (KUN AND BRraDIN, 
Biochem. et Biophys. Acta 11: 312, 1953). Protein 
was isolated from washed trophozoites (DKB 
strain) that had been incubated with glucose- 
U-C" and unlabeled acetate for 23 hr. at 37°C. The 
protein was hydrolyzed and the hydrolyzate was 
chromatographed on a 100-cm column of Dowex-50 
(Moore AND STEIN, J. Biol. Chem. 192: 663, 1951). 
The eluates were checked for radioactivity. In a 
typical experiment with 2.2 X 10° amoebae, 3.6 X 
10° cpm, or 10% of the total C'* added, were re- 
covered as C'4O, and 2 X 10? cpm were recovered 
in each of the following amino acids: aspartic acid, 
glutamic acid, and alanine. C'* was not detected 
in threonine, serine, proline, glycine, valine, 
methionine, isoleucine, leucine, phenylalanine, or 
tyrosine. These findings and their possible sig- 
nificance will be discussed. (Sponsored by the 
Commission on Enteric Infections, Armed Forces 
Epidemiological Board, and supported by the 
Office of the Surgeon General, Dept. of the Army.) 


579. Maintenance of liver xanthine oxidase 
. activity in rats on low protein diets. R. W. 
Beae anv A. F. Burton.* Dept. of Med. Re- 
search, Univ. of Western Ontario, London, Canada. 
The loss of liver xanthine oxidase activity ob- 
served in rats on a low protein diet (MILLER, J. 
Biol. Chem. 186: 253, 1950) was prevented if the 
rats were bearing tumors (Beco, Rev. Can. Biol. 
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13: 51, 1954). Attempts have been made to find 
other factors that would prevent the loss of en- 
zyme activity during protein depletion. Injections 
of cortisone (2.5 mg daily), or the inclusion of a 
0.5% supplement of methionine in the diet, pre- 
vented in large measure the loss of liver xanthine 
oxidase in rats on a 6% protein diet. A 0.5% 
glycine supplement had no effect on enzyme ac- 
tivity. Dietary nucleic acid produced an increase 
in xanthine oxidase activity that was just signifi- 
cant. The high level of allantoin excretion noted in 
tumor rats with high enzyme activity (Brae, 
Proc. Am. Assoc. Cancer Research 1: 4, 1954) was not 
found in the cortisone-treated, or methionine-sup- 
plemented rats. The present experiments do not 
support the thesis that the enzyme level in the 
tumor rat is maintained by an induced enzyme 
formation. (Aided by a grant from the Natl. 
Cancer Inst. of Canada.) 


580. Metabolism of methyl-C'‘-3-pyridyl 
ketone in vivo. W. T. BrEHEeR,* MILTON 
Maporr,* G. D. BAKer* anp O. H. GAEBLER. 
Edsel B. Ford Inst. for Med. Research, Henry Ford 
Hosp., Detroit, Mich. 

Conversion of methyl-3-pyridy] ketone (3-ace- 
tylpyridine) to nicotinic acid (J. Biol. Chem. 198: 
573) might involve oxidation or transmethylation. 
To clarify this point, methyl-3-pyridyl ketone (I) 
with C4 in the methyl group was synthesized and 
administered intraperitoneally to rats. C'* ac- 
tivity was determined at intervals in expired car- 
bon dioxide, urine and various tissues. The results 
indicated that about 15% of the injected C' ap- 
peared as expired carbon dioxide in the first 7 hr., 
and 35% was recovered in the urine in 72 hr. The 
C'* content of heart, brain, lung, and spleen was 
nil or very low at each time interval during the 
first 24 hr. Liver and kidney showed large amounts 
of activity which diminished with time, indicating 
that these organs concentrate and metabolize (I). 
It was observed that kidney concentrated (I) toa 
greater degree than any other tissue in the first 
6 hr. after injection. However, the greatest rate of 
excretion of C'‘ activity in urine occurred in the 
second 24-hr. interval. It is probable that (I) is 
concentrated and metabolized in the kidney prior 
to excretion of end products. We have reporied 
previously that kidney tissue metabolizes (I) in 
vitro. 


581. Proteolytic enzymes in tissue perm«a- 
bility. J. M. BerLer* anp G. J. Martin. /?e- 
search Lab., Natl. Drug Co., Philadelphia, Pa. 

It has been reported that hyaluronidase «nd 
partially depolymerized hyaluronic acid act 28 
anti-inflammatory agents by virtue of their effects 
on tissue permeability. These substances were 
tested against the edema produced by local in- 





e 14 


find 

en- 
ions 
of a 
pre- 
bine 
5% 
| ac- 
ease 
nifi- 
din 
EGG, 
snot 
sup- 

not 

the 
yme 
Vath. 


idyl 
LUTON 
LER. 
Ford 


-ace- 
198: 
tion. 
e (I) 
and 
ac- 
car- 
sults 
‘ ap- 
hr., 
The 
| Was 
z the 
yunts 
ating 
> (I). 
| toa 
first 
te of 
n the 
(I) is 
prior 
oried 
I) in 


March 1955 


jection of egg-white in the rat and found to act as 
inhibitory agents; hyaluronic acid itself was with- 
out effect. These findings suggested that the anti- 
inflammatory effect of proteolytic enzymes might 
be due in part to their effect on tissue permea- 
bility. Trypsin was found to have no effect on the 
permeability of isolated connective tissue. How- 
ever, when the permeability of the tissue was re- 
duced by treatment with a mixture of plasma and 
thrombin addition of trypsin tended to restore it 
to normal, indicating the removal of fibrin de- 
posits from the pores of the tissue. This finding is 
suggestive in view of the concept of the role of 
fibrin depositions in the inflammatory process. In 
vitro trypsin and other proteolytic enzymes were 
found to enhance intracutaneous dye spreading in 
the rabbit, indicating an increased tissue permea- 
bility. The increase in area of spread varied with 
the anti-inflammatory effect of the enzyme tested; 
thus plasmin, which had no appreciable anti- 
inflammatory action, caused no increase in intra- 
cutaneous dye spreading. 


382. Bacteriostatic action of 5-hydroxydeoxy- 
uridine. RicHarp E. Beitrz* anp DonaLp W. 
VissER. Dept. of Biochemistry and Nutrition, 
Univ. of Southern California School of Medicine, 
Los Angeles. , 
5-Hydroxydeoxyuridine (I) has been shown to 

suppress completely the growth of Escherichia coli 

K-12 up to 18 hr. under specified conditions, but 

maximal growth was observed at 48 hr. (BELTz AND 

Visser, J. Am. Chem. Soc., in press). The lag 

period is prolonged by increased concentrations of 

I, but as the logarithmic phase of growth is at- 

tained the rate of increase in optical density 

parallels that observed without added inhibitor. 

A decrease of total deoxyribose to ? the original 

level was noted at 20 hr. following inoculation of 

tubes initially containing I at 50 y/ml. These data 
indicate that cell proliferation in previously in- 
hibited tubes occurs as a result of inhibitor de- 
struction. Certain amino acids markedly po- 
tentiate the inhibitory action of I and prolong the 
period of total inhibition. Low concentrations of 
cytidine, uridine, deoxyuridine and deoxycytidine 

prevent completely the inhibitory effect of I. 

Thymidine cr thymidylic acid reverse the in- 

hibitory effect of I, but reversal does not exceed 

05% of the control. Thymidylic acid is strongly 

inhibitory at or above 300 y/ml. Orotic acid, 

ueidosuccinate, L-aspartate and adenosine are 
inactive. The levels of pyrimidine deoxyribo- 
tucleosides required for maximal reversal in the 
presence of I at 50 y/ml reverse to the same extent 
it the presence of 75 y/ml of I and slightly less 
vith I at 100 y/ml. Under the same conditions the 
ttversing action of the pyrimidine ribonucleosides 
8 progressively blocked by increasing concen- 
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trations of I. Similar experiments with Strepto- 
coccus faecalis (ATCC 8043) will be reported. 


583. Incorporation of adenine-4,6-C' into 
nucleotides and nucleic acids of mice. 
Epwarp L. BENNETT AND BARBARA KRUECKEL 
(introduced by H. P. LunpGren). Univ. of 
California Radiation Lab., Berkeley. 

The nature, distribution, and relative specific 
activity of compounds derived from adenine have 
been studied in four tissues at time intervals rang- 
ing from 3 hr. to 24 hr. after intraperitoneal ad- 
ministration of adenine-4,6-C to male Cs; mice. 
In the liver and small intestine, 50% of the radio- 
activity present in the cold TCA soluble fraction 
3 hr. after administration can be accounted for in 
the soluble nucleotides. A small amount of the 
adenine has been converted into guanylic acid 
derivatives. The adenine of the 5-AMP, ADP, and 
ATP was found to have essentially equal specific 
activities in the individual tissues even at time 
intervals as short as 3 hr., at which time free 
adenine is still present. At 2 hr., little unmetabo- 
lized adenine remains. The specific activity of the 
DPN was significantly lower than that of the ATP 
at 4 hr. and 2 hr. The specific activities of the 
guanylic acid derivatives were much less than 
those of the corresponding adenylic acid deriva- 
tives. The increase of specific activity of the 
nucleic acid adenine at 24 hr. as compared to that 
at 2 hr., in confirmation of earlier experiments, 
indicates that RNA and DNA are formed from a 
pool of radioactive acid-soluble compounds other 
than free adenine. The 5’-adenine nucleotides are 
the main compounds in this pool at 2 hr. In addi- 
tion, long term experiments have shown a close 
correlation of the specific activities of the RNA, 
DNA and the soluble nucleotides of the intestines, 
further suggesting an equilibration of soluble 
nucleotides with nucleic acids. 


584. Extrahepatic metabolism of proges- 
terone-4-C'* and _ progesterone-21-C in 
rats. Davin L. BERLINER AND WALTER G. 
Wiest (introduced by Leo T. SamueEns). Dept. 
of Biological Chemistry, Univ. of Utah College of 
Medicine, Salt Lake City. 

Our investigation of the extrahepatic metabo- 
lism of radioactive progesterone has been extended 
by studies on totally eviscerated female rats, some 
of which were subjected to additional surgery as 
follows: a) adrenalectomy, b) nephrectomy, c) ad- 
renalectomy and nephrectomy, d) adrenalectomy, 
nephrectomy and hysterectomy. In the first series 
of experiments (J) 14 ug of progesterone-4-C' 
(780,000 ct/min.) were injected intravenously into 
each rat. The rats were killed 1 hr. after injection. 
The remaining organs and tissues were homogen- 
ized, and an aliquot of each was analyzed for radio- 
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activity. Radioactive compounds were removed 
from the homogenate by extraction. Higher con- 
centrations of radioactivity were observed in 
kidneys and adrenals, when present, than were 
present in other tissues. Seven radioactive con- 
stituents have been isolated and purified by paper 
chromatography; 6 of these were metabolites of 
progesterone and the 7th was unchanged proges- 
terone. The pattern of distribution of these com- 
pounds in the eviscerated rats was not altered by 
removal of the additional organs mentioned. No 
evidence of conjugated steroids was found. In the 
second series of experiments (IJ), progesterone- 
21-C** (412,000 ct/min.) was used in a duplication 
of the first series. The results were identical, indi- 
cating that the metabolites obtained in (J) all 
retain the C-21 side chain. Data on the distribu- 
tion of radioactivity will be presented, and the 
identification of the metabolites and their meta- 
bolic sequence will be discussed. 


585. Interaction of plasma proteins with 
polyelectrolytes. PETER BERNFELD. Cancer Re- 
search and Cancer Control Units, Tufts College 
Med. School, Boston, Mass. 

At pH 8.6, human plasma proteins have been 
found to interact in a characteristic fashion with 
certain sulfated polysaccharides (Federation Proc. 
13: 183, 1954). In the present study, the influence 
of addition of various polymer polyacids to nor- 
mal human plasma in vitro has been investigated. 
Analysis by boundary electrophoresis at px 8.6 
reveals the following types of polyanion-protein 
interaction: 1) the irreversible formation of 
soluble complexes, which is characterized by an 
acceleration of the electrophoretic mobility of the 
protein in both ascending and descending limbs of 
the cell; 2) the reversible formation of soluble com- 
plexes, which is manifested by an acceleration in 
the ascending limb only, and 3) the formation of 
insoluble complexes which is indicated by a de- 
crease of the protein boundaries in both limbs, 
together with the appearance of a precipitate. A 
large excess of polyanion will generally dissolve 
this precipitate with the formation of a complex of 
type 1. Many polyanions yield protein complexes 
whose behavior is intermediate between types 
1 and 2. It has been found that all of the poly- 
anions studied interact with §,-globulins and 
fibrinogen only of the proteins present in normal 
human plasma. Utilizing the polyanion-protein 
approach, anomalous electrophoretic patterns 
have been artificially produced resembling those 
which occur in certain pathologic plasma. This 
yields a possible explanation of the nature of some 
anomalous plasma protein patterns. 


586. Inhibitory effect of chloropromazine on 
some brain enzyme systems in vitro. JOSEPH 
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BERNSOHN, IzoLINA NAMAJUSKA AND L. &. G, 

CocHRANE (introduced by Martin B. W111 am. 

son). Neuropsychiatry Research Lab., Med. Re- 

search Service, VA Hosp., Hines, Ill. 

The sedation properties of chloropromazine has 
prompted an investigation of its action in in- 
hibiting glycolytic and esterase systems in the 
brain. By use of the appropriate blocking agents, 
chloropromazine has been shown to completely 
inhibit glycolysis in the aerobic and anaerobic 
phase at a concentration of 10~* M, and to effect a 
30% inhibition at 2.5 X 10-4 m concentration in 
1:10 brain homogenates. Both oxygen consumption 
and phosphorus uptake are inhibited to the same 
degree in the presence of fluoride. The drug has no 
inhibitory effect on citrate synthesis from pyru- 
vate and oxalacetate, indicating no effect on the 
condensing enzyme, but the a-ketoglutarate = 
succinate and the oxidation of succinate in the 
presence of sodium arsenite were about 50% in- 
hibited. Since pyruvate oxidation was completely 
inhibited at the same concentration, it would 
appear some other stage of oxidation is also in- 
volved. Studies on e-cholinesterase, serum cho- 
linesterase and ali-esterase revealed an inhibitory 
action on the first two enzyme systems at 10° 
chloropromazine of about 25%. While brain ali- 
esterase was uninhibited, serum ali-esterase was 
50% inhibited pointing to a difference in this 
enzyme from two sources. The effect of the drug on 
acetylocholine synthesis is also under investi- 
gation. 


587. Conversion of fructose-1 ,6-diphosphate 
to phosphoglycerol and phosphoglycerate 
by an extract of rat skin. I. A. BeRNsTEIN* 
AND WALTER D. Buock. Dept. of Dermatology 
and Syphilology, Med. School, and Inst. of /n- 
dustrial Health, Univ. of Michigan, Ann Arbor. 
Homogenization of young rat skin (2-7 days o!d) 

in 1.5 volumes of 0.005 m potassium phosphate 

buffer, pH 7.0 and centrifugation at 10,000 < g 

produces an extract which utilizes fructose-! ,6- 

diphosphate (HDP), apparently converting i: to 

phosphoglycerol (PG) and _ phosphoglycc:ate 

(PGA). Incubation of 0.3 ml of this extract w th 6 

um of HDP in the presence of 0.0012 m DPN, 0 )1 M 

KF and 0.05 m KHCO; in a Warburg vessel ( inal 

volume: 1 ml; gas phase: 5% CO.-95% Nz; em- 

perature: 37°C) results in the disappearan: > of 

about 70% of the HDP in 30 min. (85-90% °: 50 

min.) and the evolution from the buffer of 

CO./um of substrate utilized. No alteration i: 

initial rate or the final yield of CO» (per ; « of 

HDP used) was observed when the HDP co: cen- 

tration was varied between 0.003 and 0.009 »:. the 

DPN concentration was raised to 0.012 m, t! * in- 

organic phosphate level was increased to 0.' 06 M 

or when 0.002 m AMP (or ATP) was added. N -arly 
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2,1 of acid stable (to 1 Nn HCl at 100° for 3 hr.) 
org.inic phosphate are formed per um of HDP dis- 
ap} caring. Filter paper and ion exchange chroma- 
tog aphy indicate this organic phosphate to con- 
sist of two components corresponding to authentic 
PG and 3-PGA. Preliminary results suggest the 
equimolar formation of these two components. 


588. Anaerobic P*® incorporation into acid- 
svluble phosphates and phospholipid of 
brain homogenates. J. F. Berry anv W. C. 
McMurray (introduced by R. J. RossirTer). 
Dopt. of Biochemistry, Univ. of Western Ontario, 
London, Canada. 

Water homogenates of rat brain suspended in 
tris buffer, 0.05 m (pH 7.4) and reinforced as de- 
scribed by Reiner (Arch. Biochem. 12: 327, 1947) 
were incubated with 120 ue inorganic P*® for 1 hr. 
at 37.5°. Portions of the TCA supernatant were 
used for the separation of HDP, ATP, ADP and 
AMP on washed Whatman #4 filter paper, by a 
modification of the procedure of Krebs and Hems 
(Biochem. Biophys. Acta 12: 172, 1953). Specific ac- 
tivity determinations were made on the eluted 
spots and on purified lipid extracts of the TCA 
precipitate. Such a system incorporated P*® into, 
all fractions as readily anaerobically as aer- 
obically. The specific activities were in the order: 
HDP > ATP > ADP > AMP > lipid P. For 
optimal glycolysis and P** incorporation, AMP 
could replace ATP in the medium, provided HDP 
was present. In contrast to the increase found in 
the aerobic system, fluoride (0.01 m) caused a de- 
crease in the anaerobic incorporation into all 
fractions. The aerobic increase can be explained in 
tems of ATP-ase inhibition, whereas the anaer- 
obic decrease can be explained by the inhibition 
of one of the glycolytic enzymes, presumably 
enolase. The inhibitory effect of dinitrophenol 
(7.5 X 10-5 m), observed aerobically, was much 
lss under anaerobic conditions. In the anaerobic 
system the incorporation into lipid P always 
piralleled the incorporation into ATP, which 
paralleled glycolysis. This suggests that the initial 
stage in the incorporation into lipid P involves the 
tlycolytic formation of high-energy phosphate 
compounds. 


89. Thioether cleavage. Francis BINKLEY. 
Dept. of Biochemistry, Emory Univ., Ga. 
Cystathionine and lanthionine are cleaved at 

ligh rates at physiological temperatures in the 

pres-nce of traces of metal ion, pyridoxal or pyri- 
tox: phosphate and chelating agents; homo- 
tyst-ine and ‘cysteine, respectively, were formed. 
lin ion was found to be most effective for lanthi- 

‘i: e and cupric ion was specific for cystathionine. 

Che ating agents were essential for the cleavage of 
Vsi ithionine and greatly activated the cleavage 
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of lanthionine. The action of chelating agents was 
related to optimal pm values of the reactions; the 
optimal pm was 9 for lanthionine and was 12 for 
cystathionine. The simple chelate complexes con- 
formed to the usual kinetic analyses, were in- 
hibited competitively by related compounds and 
non-competitively by cobalt and mercury ions, 
were heat labile and demonstrated optical 
specificity in their action; mesolanthionine was 
cleaved with the formation of p-cystine. Certain 
crystalline proteins were found to behave as effec- 
tive chelate compounds but, in some cases, would 
not catalyze the reaction to complete cleavage. 
The catalytic effect of the chelates has been inter- 
preted in the following manner: CHE(late) — 
ME(tal) — CO(-enzyme) + S(ubstrate) CHE — 
ME — CO — S— CHE + CO + MEP(roduct) = 
CHE — ME — CO + P. Thus, the important con- 
siderations are the affinity of the metal for the 
chelate compound and for the product (the second 
equilibrium). 


590. Carcinogenic activity of cholesterol de- 
gradation products. Fritz BiscHorr, GuIL- 
LERMO LopeEz,* J. J. Ruppe* anp CHARLES L. 
Gray.* Sania Barbara Cottage Hosp. Research 
Inst., Santa Barbara, Calif. 

Administered to Marsh-Buffalo mice in sesame 
oil, an impure progesterone (BiscHorr AND Rupp, 
Cancer Res. 6: 403, 1946), impure cholesterol, 
lathosterol, and the non-keto fraction of cho- 
lesterol oxidized in soap suspension (BiscHoFF, 
Lopez AND Rupp, Abstr. Am. Chem. Soc. March, 
3C, 1954) have produced higher incidences of 
fibrosarcoma than controls which received only 
sesame oil, or sesame oil plus pure cholesterol, 
pure progesterone, or cholestenone. Similar car- 
cinogenic results were obtained by Mirand, Rein- 
hard and Goltz (Proc. Am. Assoc. Cancer Res. I, 
No. 2, 33, 1954) with desoxycorticosterone acetate 
in sesame oil, negative results with sesame oil 
alone. The following table shows the highly signifi- 
cant results obtained by us with a number of 
steroids administered in sesame oil as compared 
with controls which received only sesame oil. 
Each group was comprised of 33 mice. Intact males 
were used for the first 3 groups; castrated females 
for the last 2 groups. 

Compound % fibrosarcoma 

None, control 0 

6 hydroxy A ‘cholestene-one 19 

A ‘cholestene-3 , 6-dione 34 

None, control 0 

Cholesterol a oxide 43 


Conclusion: The combination of sesame oil and 
certain oxidation products of cholesterol is car- 
cinogenic in mice. (Supported in part by grant C 
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1586 C from the Natl. Cancer Inst., Natl. Insts. of 
Health, PHS. Acknowledgment is made to Louis 
F. Fieser for compounds.) 


591. Propionate metabolism in intact dairy 
cow. A. L. Buack anp Max K1LeEIBER (intro- 
duced by H. Goss). School of Veterinary Medicine 
and College of Agriculture, Univ. of California, 
Davis. 

Propionate is glucogenic but the pathway for its 
metabolism is still undecided. Results obtained 
with cows on the transfer of C4 from fatty acids 
to amino acids of casein and to lactose cannot be 
entirely explained on the basis of presently 
proposed pathways for propionate metabolism. 
Following injection of 1-C’* or 2-C'* acetate (I) or 
butyrate (II), aspartic (III) and glutamic (IV) 
acids had specific activities 2-6 times higher than 
serine (V), alanine (VI), or lactose (VII). The 
specific activities of (V), (VI), and (VII) were 
approximately equal. After injecting propio- 
nate-1-C'* and -2-C!*, (V) and (VII) were re- 
covered with specific activities approximately 
equal to those of (III) and (IV). The C: units from 
(I) and (II) presumably label intermediates of the 
Krebs cycle and then (III) and (IV), via transami- 
nation. If the major pathway for propionate me- 
tabolism were via succinate in the Krebs cycle, 
propionate should label (III) and (IV) more 
highly than (V) and (VII). Our observations, 
therefore, indicate for propionate pathways other 
than via the Krebs cycle (succinate). Evidence 
indicating that pyruvate was not on the main 
pathway for propionate-C'‘ metabolism resulted 
from the observation that alanine had lower 
specific activities than (III), (IV), (V) or (VII). 
Our results are best explained as follows: 


Glucose«— X —Serine; 
(1)T 
Propionate — C;—> Pyruvate; 


2 
Succinate 2 Oxalacetate. 


This mechanism is similar to one proposed by 
Shreeve (J. Biol. Chem. 195: 1, 1952). Our results 
indicate that the C; unit is transferred over 
pathway 1) and 2) with about equal isotope di- 
lution but more slowly (or with greater dilution) 
over pathway 3) to pyruvate. (Supported by a 
contract with the Natl. Science Fndn. and the 
U. 8. Atomic Energy Commission.) 


592. Enzymatic synthesis of uroporphyrin. 
LAWRENCE Bocorap (introduced by S&S. 
Granick). Dept. of Botany, Univ. of Chicago, 
Chicago, Il. 

The utilization of porphobilinogen (PBG) for 
the enzymatic synthesis of porphyrins by broken- 
cell and cell-free preparations of Chlorella and 
certain tissues of some other plants has been re- 
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ported (BoGorap AND GRANICKE, Proc. Nat. Acad. 
Sci. 39: 1176, 1953). An enzyme preparation now 
has been made from acetone powder of spinach 
leaf tissue which catalyzes the synthesis of uro- 
porphyrin I (characterized by paper chroma- 
tography) from PBG. Further fractionation of 
this preparation has been accomplished by zone 
electrophoresis on starch blocks. One fraction so 
obtained catalyzes the deamination of PBG which 
simultaneously disappears from the reaction mix- 
ture (as assayed by the Ehrlich p-dimethylamino- 
benzaldehyde procedure) without concomitant 
appearance of porphyrin. Upon the addition of 
crude enzyme preparation to reaction mixtures in 
which the PBG has been exhausted by the action 
of PBG deaminase, there appears rapidly a com- 
pound which has a strong absorption maximum at 
about 500 mu. This, in turn, is followed shortly by 
the appearance of uroporphyrin. The nature of the 
intermediates is being investigated. The liberation 
of ammonia from PBG occurs aerobically as well 
as in an atmosphere of nitrogen in the presence of 
the deaminase. Ammonia is liberated neither from 
B-phenylethylamine nor from glutamine when 
either of these compounds is incubated with PBG 
deaminase prepared from spinach leaf tissue. 
(Supported in part by grants from the Natl. 
Science Fndn. (G618) and from the Natl. Insts. of 
Health (G-4098).) 


593. Some factors affecting measure of po- 
tency of botulinum toxin. ALDEN K. Boor, 
HuaGu B. TreEsseELt* anp Epwarp J. ScHAntz.* 
Camp Detrick, Frederick, Md. 

Variation in the system of dilution of the liquid 
culture of Clostridium botulinum for the mouse 
assay led to erratic indications of potency. Prepa- 
ration of a stable stock suspension of the acid 
precipitated toxin suitable for the repeated de- 
termination of potency and reconstitution of the 
solution for mouse assay is described. As much as 
50-fold variation in the LDs9 in mice was obtained 
by variation of the chemical nature of the diluent. 
A low titer was obtained when a solution of NaCl 
or phosphate, acetate or citrate buffer was used as 
the diluent; a higher titer resulted when 1.2% 
gelatin was incorporated in the diluent ané still 
higher when it was replaced by 5.0% gastric mucin. 
The assay of the toxin diluted with water was 
about the same as when diluted with blood scrum 
or a solution of 0.2% gelatin in 1.0% phosphate, 
autoclaved, but the LDs9 was somewhat higher 
when the gelatin phosphate diluent was not 
sterilized by autoclaving but rather by Seitz 
filtration. Explanations of some of the discrepan 
cies are suggested. 


594. Inducing effect of irradiated leucovori 
and derivatives in lysogenic microorgaD 
isms. ERNEST BOREK AND JOYCE ROCKENE ACH. 
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Lab. Service, VA Hosp., Brooklyn; and Dept. of 
Medicine, State Univ. of New York, New York 
City. 

We reported recently that leucovorin or a de- 
rivative of its pteridine moiety, 2-amino-4-hy- 
droxy-5-formyl-6-methyl-5,6,7,8 tetrahydro- 
pteridine, when strongly irradiated in aqueous 
solution with u.v. can act as an inducer of bac- 
teriophage formation in lieu of small doses of 
direct irradiation in a lysogenic microorganism. 
(Biochem. Biophys. Acta 15: 140, 1954). Anhydro- 
leucovorin is also converted by irradiation into an 
inducer but folic acid, 10 formyl folic acid and 
tetrahydrofolic acid are not. The inducing potency 
of the irradiated solutions is completely unaffected 
by catalase, thus ruling out hydrogen peroxide as 
the inducing agent. Indeed, the hydrogen peroxide 
level is higher in some of the non-inducing solu- 
tions than in those which do induce. The irradi- 
ation products are stable for at least 24 hr. at 38°. 
Complete induction could not be achieved as yet 
because the photolytic products, unlike their un- 
irradiated precursors, inhibit above a concentra- 
tion of 500 ug/ml, the bacterial respiration essen- 
tial for bacteriophage development. 


595. Determination of sodium in serum and 
glomerular fluid by flame photometer. 


Puytus A. Borr. Dept. of Physiological Chem- 
istry, Woman’s Med. College of Pennyslvania, 


Philadelphia. 

Serum and glomerular fluid collected from the 
kidneys of Necturi by the method of Wearn and 
Richards were analyzed by means of a flame 
spectrophotometer of the type described by Ram- 
say et al. (J. Exper. Biol. 30: 1, 1953) but incor- 
porating a Bausch and Lomb stigmatic grating 
spectrograph. The instrument was built by the 
American Electronic Laboratories of Philadelphia 
and will also determine potassium simultaneously. 
Samples are diluted so that the sodium concen- 
tration is between 0.2 and 1.0 mEq/l. When 0.25 
ul samples are used, containing from 1 to 10 milli- 
nicrograms, the maximum error is approximately 
4%. Greater sensitivity is obtainable. Results on 
rum and glomerular fluid are nearly identical 
and are in agreement with those obtained previ- 
ously by the author, using ultramicro chemical 
analysis (J. Biol. Chem. 147: 653, 1943). (Supported 
by a grant from the Life Insurance Med. Re- 
search Fund.) 


96. An antagonist of pantothenic acid and 
pantetheine active in vitro and in vivo. 
Ceorce E. Boxer, Cart E. SHonK* anp 
Rersert C. StorerK. Research Labs., Chemical 
Div. Merck & Co., Inc. and Merck Inst. for 
Therapeutic Research, Rahway, N. J. 

The structure of 8-p-pantoylaminoethanethiol 
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(PAET) suggests that it might be an antagonist of 
pantetheine since it contains all the functional 
groups of pantetheine but in a different molecular 
spacing due to the omission of the 8-alanine part 
of pantetheine. In vitro PAET inhibits the synthe- 
sis of coenzyme A from pantetheine apparently 
non-competitively, since the molar ratio of an- 
tagonist necessary for 50% inhibition varies from 
1:4 to 1:30 with decreasing concentrations of 
pantetheine. PAKT also inhibits coenzyme A itself 
tn vitro but at a higher molar inhibition ratio of 
about 1:500. In vivo PAET inhibits the growths of 
rats on a pantothenic acid deficient diet and leads 
to death within about 3 wk. These effects are 
reversible by pantothenic acid. The limiting effec- 
tive molar ratio of pantothenic acid to PAET in 
rats is about 1:150. PAET is effective both par- 
enterally and orally. ; 


597. Mechanisms of participation of ATP in 
enzymic syntheses. P. D. Boyer, O. J. 
Koepre,* W. W. Lucusincer* Anp A. B. Fa.- 
conE.* Dept. of Agricultural Biochemistry, Univ. 
of Minnesota, St. Paul. 

Related reactions where direct transfer of oxy- 
gen between substrates has been found are /) the 


“formation of acetyl CoA from ATP, CoA and 


acetate by an-enzyme preparation from heart 
muscle in which O* from the acetate appears in 
the adenylate formed; 2) the synthesis of 
glutamine coupled to ADP formation from ATP by 
an enzyme preparation from peas in which O¥% 
from the y-carboxy] group of glutamate appears in 
the organic phosphate formed; 3) the reaction of 
acetoacetyl coenzyme A with succinate-O® yield- 
ing acetoacetate containing O* in the carboxyl 
group; 4) the incorporation of phosphate oxygen 
into CO: formed by bacterial degradation of citrul- 
line coupled with ATP synthesis (STULBERG AND 
Borer, J. Am. Chem. Soc. 76: 5569, 1954); and 6) 
the incorporation of phosphate oxygen into suc- 
cinate formed from a-ketoglutarate coupled with 
ATP synthesis (Conn, Phos. Metab. Vol. I, p. 374, 
1951). Any explanations proposed for the reactions 
must account for the direct oxygen transfer. The 
results, together with exchange data with C'4 and 
P? labeled substrates suggest logical mechanisms 
for the various reactions, a common feature of 
which is the formation of an anhydride-type inter- 
mediate between an oxygen-containing acidic 
group of one of the substrates with a similar group 
of the enzyme, or possibly an unknown coenzyme. 
The considerations are probably applicable to 
other reactions coupled to ATP formation or 
cleavage. 


598. Metabolism of progesterone-4-C' in 
man. H. LEon BRADLOW AND T. F. GALLAGHER. 
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Sloan-Kettering Inst. for Cancer Research, 

Memorial Ctr., New York City. 

The metabolism of progesterone-4-C'* by a 
human female has been investigated after intra- 
muscular administration of 3 mg of the compound 
in oil solution. The urine and stools during the 
first 48 hr. after injection contained 42% of the 
radioactivity injected. Sixty-one per cent of the 
dose was recovered in 7 days. After hydrolysis 
with 8-glucuronidase, substantially all of the 
radioactivity was recovered from the urine as 
ether soluble, neutral products. Both the ketonic 
and non-ketonie fractions from the Ist, 2nd and 
4th day urine collections were separately chromat- 
ographed after the addition of carrier steroids. 
Most of the radioactivity was accounted for as 
pregnane-3a,20a-diol and 3a-hydroxypregnane- 
20-one. The ketonic fraction contained some 
radioactivity in compounds more polar than 3a- 
hydroxypregnane-20-one. The fecal metabolites 
appeared to be unconjugated and 85% of the 
radioactivity in the first 48 hr. was ether soluble, 
neutral material. From the chromatogram, a 
number of components were present. Pregnane-3a, 
20a-diol accounted for 16% of the total fecal radio- 


activity. 


599. Enzymatic activity of fluoroacetyl co- 
enzyme A. Roscoe QO. Brapy (introduced by 
G. L. Cantont). Natl. Inst. of Neurological Dis- 
eases and Blindness, Bethesda, Md. 

Fluoroacetyl coenzyme A (Facetyl SCoA) has 
been prepared in good yield via the mixed an- 
hydride of ethyl carbonate. It is different from 
acetyl coenzyme A (acetyl SCoA) in several re- 
spects. It can be distinguished from acetyl SCoA 
by its chromatographic behavior and it is a some- 
what less stable compound. It is rapidly 
arsenolyzed by the enzyme phosphotransace- 
tylase, and will acetylate mercaptans such as 
mercaptoethanol in the presence of the enzyme 
thioltransacetylase (R. O. Brapy ann E. R. 
StaptmMan, J. Biol. Chem. in press). It is very 
reactive with pigeon liver arylamine acetylase, 
and it is rapidly decomposed by coenzyme A 
deacylase present in crude extracts of pigeon liver 
acetone powder. Facetyl SCoA reacts with oxal- 
acetate in the presence of crystalline condensing 
enzyme to form fluorocitrate and appears to be a 
competitive inhibitor of acetyl SCoA in this 
system. 


600. Thiocyanate oxidation in rat erythro- 
cytes. Myron Brin (introduced by F. J. 
SrareE). Thorndike Memorial Lab., Boston City 
Hosp., and Dept. of Biological Chemistry, Harvard 
Med. School, Boston, Mass. 

An assay has been devised to measure the rate 
of conversion of thiocyanate to HCN by he- 
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molyzed erythrocytes without loss of the vclatile 
product. Employing a modified pyridine-benz idine 
colorimetric assay sensitive to 0.03 wg of cy.nide 
ion it has been observed that this enzymatic re- 
action: a) is aerobic, 6) is destroyed by heating 
above 90°C, c) has a very specific pH optimum at 
pH 4.5, d) increases in rate linearly with increasing 
numbers of hemolyzed cells, and e) follows first 
order reaction kinetics according to the criteria of 
Lineweaver and Burk. This reaction preparation 
is not affected appreciably by thiourea, iodoace- 
tate, hydroxylamine, diethyldithiocarbamate, or 
sodium fluoride each at a concentration of 107 w. 
At pu 4.5 there is no conversion to cyanide by 
crude homogenates of rat submaxillary gland, 
stomach, brain, liver, or kidney. Rat spleen and 
human erythrocytes have activity. At px 7.0, con- 
version by hemolyzed cells is greater than that of 
intact erythrocytes. Studies are now underway to 
isolate the responsible catalyst, further quanti- 
tate the kinetics and to attempt to determine the 
physiological significance of the reaction system. 


601. Role of pyridoxine in action of acid 
hydrazides on bacterial and tumor growth. 
R. Wauiace BrockMan,* FRANK M. ScHaBEL, 
Jr.,* J. Ricuarp THomson* anp Howarp E. 
Skipper. Kettering-Meyer Lab., Southern Re- 
search Inst., Birmingham, Ala. 

It has been observed that the inhibit*on of 
Escherichia coli by diaminobiuret (DAB) is po- 
tentiated by desoxypyridoxine (DOP) and that 
DAB inhibition of E. coli can be reversed by 
pyridoxal. Further studies have shown that the 
inhibition of EF: coli by acid hydrazides is po- 
tentiated by DOP. Isonicotinic acid hydrazide 
(isoniazid) inhibition of Mycobacterium (Pore, 
Am. Rev. Tuberc. 68: 938, 1953) and of certain 
other microorganisms (BOONE AND Woopwankb, 
Proc. Soc. Exper. Biol & Med. 84: 292, 1953) is 
known to be reversed by Be. Since H. C. Stoerk 
has reported that DOP is an effective tumor in- 
hibiting agent in mice maintained on a B-,-e- 
ficient diet (J. Biol. Chem. 171: 437, 1947; Ann. N. 
Y. Acad. Sci. 52: 1302, 1950) these ‘results sug- 
gested the desirability of determining the activity 
of acid hydrazides as tumor inhibiting agents \. hen 
Bs intake was restricted. It was observed hat 
diaminobiuret (<100 mg/kg), isonicotinic «cid 
hydrazide, substituted benzoic ‘acid hydraz des, 
and others gave little or no inhibition of Sar oma 
180 when the tumor-bearing mice were fed a | om- 
plete diet. When these compounds were adn 'nis- 
tered to mice bearing Sarcoma; 180 which vere 
maintained on a Be-deficient diet, signi! cant 
tumor inhibition was observed. The treatme it of 
Sarcoma 180 in mice maintained on a Be-defi ient 
diet with a combination of DOP and certain «! the 
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aci’ hydrazides resulted in increased restriction of 

tumor growth. 

(02. Rat liver microsomes in cholesterol bio- 
s) athesis. Nancy L. R. BucHEeR anp KATHLEEN 
M GARRAHAN (introduced by RoGER JEANLOZ). 
M.d. Labs., Huntington Memorial Hosp. of 
Hi rvard Univ., Boston, Mass. 

Further studies on the biosynthesis of cho- 
leste'ol from acetate by sub-cellular fractions of 
rat |: ver were carried out as previously described. 
Liver homogenates were fractionated by cen- 
trifugation into the following: 1) a sediment col- 
lected between 700 and 5,000 X g containing most 
of the mitochondria and also may microsomes; 
2) a 5,000-30,000 X g sediment containing small 
mitochondria and large microsomes; 3) a 30,000- 
60,000 X g sediment containing microsomes; 
}) a 60,000-105,000 X g sediment containing the 
smaller microsomes and 5) a 105,000 X g super- 
natant containing the soluble cell constituents. 
The sediments were suspended separately in prepa- 
ration medium and aliquots incubated with 
105,000 X g supernatant and acetate-1-C™ as 
described previously. At similar levels of protein 
concentration in the incubation mixtures the total 
counts recovered in the cholesterol samples in two 
separate experiments corrected to 100 counts in 
the most active fraction were as follows: forthe 
5,000 X g sediment, 34 and 30 cpm, for the 30,000 X 
gsediment 100 cpm, for the 60,000 X g sediment 51 
and 72 epm, for the 105,000 X g sediment 3 and 18 
tym. The activity did not parallel the RNA con- 
tent of the particles, which was maximal in the 
105,000 X g sediment. Further, the system was not 
markedly inhibited by ribonuclease at concentra- 
tions which reduce the incorporation of amino 
acids into proteins to negligible amounts (ZAMEC- 
NK AND KELLER). The above findings, plus addi- 
tional data which will be reported, support the 
bervation of other investigators that the 
hicrosomes are non-homogeneous. It appears that 
the large microsomes rather than the RNA-rich 
mall granular components are principally in- 
volved in the formation of cholesterol. 


3, Rapid and sensitive electrochemical and 
hydraulo-manometric measurements of 
chemosynthetic oxygen exchange in ther- 
mophils. DEAN Burk AND GrEorGE Hossy.* 
Natl. Cancer Inst., Bethesda, Md., and Max 
Planck Inst. for Cell Physiology, Berlin-Dahlem, 
Germany. 

Methods have been developed for the measure- 
hen! of oxygen changes of 1 volume in 100 million 
vohimes of aqueous medium (electrochemically) 
‘nd 1 volume in a million volumes of gaseous 
tedium (hydraulo-manometrically), with time 
kriods of the order of 1 and 10 sec., respectively. 
lle:trochemical measurements were made in 
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rapidly stirred solutions containing a stationary, 
polarizable Pt-O2 electrode (5 X 0.1 mm or less) 
and a large, remote, non-polarizable anode of 
iron, zinc, or aluminum (Biochem. Biophys. Acta 
12: 347, 1953). This galvanic cell, without imposi- 
tion of external potential, yielded current values 
proportional to oxygen up to saturation of the 
medium with pure oxygen, providing the resist- 
ance in the external circuit was below about 500 
ohms. Current amplification was obtained with a 
standard Beckman millivoltmeter amplifier con- 
nected with a Brown recorder. Manometric 
measurements were made with the new, rapidly 
shaken, one-arm, ‘paradox’ free manometer 
(Science 120: 640, 1954) that can be reed without 
cessation of shaking or need for continual read- 
justment to constant volume. The consumption 
and production (photochemical yield) of oxygen 
by thermophils (e.g., the blue-green alga, Anacystis 
nidulans) was measured at temperatures up to 
50°C. The rate of oxygen consumption in the dark 
was a very marked function of the prior rate and 
amount of photoinduced oxygen production, and 
could temporarily be increased several fold over 
the normal endogenous rate, in harmony with the 
observed chemosynthetic action of extra oxygen 
consumption in building up energy-rich organic 
compounds (Federation Proc. 12, 611, 1953). 


604. Amino acid metabolism in isolated, 
perfused livers of normal, precancerous 
and cirrhotic rats. WiLLIAM T. BuRKE* AND 
LEON L. MILLER. Atomic Energy Project, Univ. 
of Rochester School of Medicine and Dentistry, 
Rochester, N. Y. 

Using the technique of Miller e¢ al. for perfusing 
the isolated rat liver, livers from normal rats, 
from experimental cirrhotic rats, and from rats 
which had been on a 3’ methyl 4-dimethylamino- 
azobenzene diet but which had not yet developed 
a hepatoma were studied. Supplements of essential 
and non-essential amino acids, of pu-lysine-HCl- 
e-C!4 and of glucose were added to the perfusing 
blood at the start. Significant differences between 
normal, cirrhotic, and 3’ MeDAB rat livers have 
been noted. A decrease in the production of urea 
nitrogen, a decreased disappearance of free 
amino acids from the blood and a decrease in 
C!4O, formation by the 3’ MeDAB and cirrhotic 
rat livers were observed. The incorporation of 
L-lysine-HCl-e-C!4 into plasma proteins was 
about the same or slightly increased in the 3’ 
MeDAB and cirrhotic rat liver perfusions as com- 
pared with normal liver perfusions. The incorpora- 
tion of the labeled lysine into liver proteins was 
about double the incorporation found in normal 
livers. The free amino acid level in the 3’ MeDAB 
rat livers is considerably higher than the level in 
normal livers. The data indicate that the concen- 
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tration of amino acids available to the cirrhotic or 
precancerous liver is higher than normal livers. 
Liver protein synthesis or at least turnover is 
greater in the cirrhotic and precancerous livers. 
These changes indicate a considerably depressed 
amino acid oxidative capacity of these livers. 
The ability of these livers to synthesize proteins, 
however, is not impaired; in fact liver protein 
synthesis seems to be enhanced. 


605. DPN analogue synthesis by animal tissue 
DPNases. Rosert M. Burton,* NatuHan O. 
KapLAN AND MARGARET M. Crortr.* McCollum- 
Pratt Inst., Johns Hopkins Univ., Baltimore, Md. 
Both the pig brain and beef spleen DPNases 

catalyze the exchange reaction between the 
nicotinamide moiety of DPN and 3-acety! pyridine 
to form the 3-acetyl pyridine analogue of DPN. 
The 3-acetyl pyridine accelerates the rate of 
DPN destruction by the pig brain enzyme some 
3-fold; however, 3-acetyl pyridine has no effect on 
the rate of destruction catalyzed by beef spleen 
DPNase. Pyridine promotes a marked increase in 
the rate of cleavage of DPN by the pig brain 
system, and strongly inhibits the reaction of 
the beef spleen enzyme. Pyridine also partially 
overcomes the inhibitory action of nicotinamide 
on the pig brain enzyme. The pyridine analogue 
of DPN has been isolated from a reaction mixture 
containing DPN, pyridine, and pig brain DPNase. 
Ethyl nicotinate reacts readily in the pig brain 
system to form the corresponding analogue of 
DPN; the compound inhibits the rate of DPN 
splitting by the beef spleen enzyme. Nicotinyl 
monomethylamide and monoethylamide react to 
form DPN analogues in the pig brain system. 
Coramine (nicotinyl diethylamide) is not con- 
verted to an analogue under identical conditions. 
The pyridine, ethyl nicotinate, nicotinyl mono- 
methylamide and nicotinyl monoethylamide 
analogues of DPN cannot replace DPN as co- 
enzyme in the yeast alcohol dehydrogenase 
system. The ethyl nicotinate nicotinyl mono- 
methylamide and nicotinyl monoethylamide 
analogues react in a similar manner to DPN to 
form addition compounds with cyanide; the 
pyridine analogue does not react with cyanide. 


606. Biosynthesis of the N-methyl group of 
nicotine from formaldehyde and beta- 
carbon of serine. R. U. Byrerrum, R. L. 
RINGLER* AND R. L. Hamiuu.* Kedzie Chemical 
Lab., Michigan State College, East Lansing. 
Previous studies in our laboratory have indi- 

cated that in tobacco plant metabolism an 

N-methyl group of nicotine may arise by trans- 

methylation from methionine or by reduction of 

either formate or the alpha-carbon of glycine. In 

a comparative study it was found that, in one 
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week, the alpha-carbon of glycine was incorporated 
to a greater extent than any of the other methyl 
group precursors used. In the present work 
carbon-14 formaldehyde and serine labeled with 
carbon-14 in the beta-position have been ad- 
ministered to tobacco plants in an effort to as- 
certain other precursors of the nicotine methy] 
group. Nicotine isolated from plants fed these 
compounds was radioactive, and demethylation 
showed that the radioactivity was located almost 
entirely in the N-methyl group. It was further 
demonstrated that formaldehyde was incorpo- 
rated into methyl groups to a greater extent than 
to alpha-carbon of glycine in one week, whereas 
the beta-carbon of serine was introduced to a 
lesser extent. These results suggest that the 
alpha-carbon of glycine and the beta-carbon of 
serine may be converted either to formaldehyde 
or an ‘active’ formaldehyde which is then reduced 
to the methyl group of nicotine. 


607. The photosynthetic carbon cycle. M. 
Catvin, R. QuayLe,* R. C. Fuuer,* J. 
Mayaupon,* A. A. BENSON* aNpD J. A. Bass- 
HAM.* Radiation Lab. and Dept. of Chemistry, 
Univ. of California, Berkeley. 

A cyclic sequence of transformation including 
the carboxylation of RDP and its reformation has 
been deduced as the route for the creation of 
reduced carbon compounds in photosynthetic 
organism (J. Am. Chem. Soc. 76: 1760, 1954). 
With the demonstration of RDP as substrate for 
the carboxylation in a cell-free system (J. Am. 
Chem. Soc. 76: 3610, 1954), each of the reactions 
has been carried out independently in vitro. 
Further purification of this last enzyme system 
has confirmed the deduction that the carboxyla- 
tion of RDP leads directly to two molecules of 
PGA involving an internal dismutation, and 
suggesting the name ‘carboxydismutase’ for the 
enzyme. As a consequence of this knowledge of 
each of the steps in the photosynthetic CO, re- 
duction cycle, it is possible to define the reagent 


requirements to maintain it. Beginning with 


RDP and 1 molecule of CO2, 2 molecules of PGA 
are produced. The reduction of acid to triose 
phosphate is accomplished by TPNH and ATP. 
Then follows a series of sugar phosphate rear- 
rangements via hexose and heptose phosphates 
and the enzymes aldolase, transketolase, possibly 
transaldolase, and pentose phosphate isomerase 
producing ultimately ribulose-5-phosphate. This 
is then phosphorylated with ATP and the cycle is 
complete. The net requirement for the redu«:tion 
of 1 molecule of CO, is 4 equivalents of [H! and 
3 molecules of ATP. These must ultimately be 
supplied by the photochemical reaction. Some 
possible ways in which this might be accomp!::she¢ 
will be discussed. 
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608. Enzymatic conversion of creatine to 
creatinine. RANWEL CapuTtTo AND Mary P. 
(CARPENTER (introduced by Mark R. Everett). 
Oklahoma Med. Research Fndn. and Dept. of 
Medicine and Biochemistry, Univ. of Oklahoma 
School of Medicine, Oklahoma City. 

In an earlier communication an enzyme in- 
volved in the transformation of creatine — 
creatinine was described (Arch. Biochem. & Bio- 
physics 52: 280, 1954). Glucose-1-phosphate, 
glucose-6-phosphate and _ fructose-6-phosphate 
stimulate in decreasing order the production of 
creatinine in the system described. In order to 
determine whether the three esters act non- 
specifically or if they interconvert in the system, 
the effects of some inhibitors of phosphogluco- 
mutase were studied. Tocopherol-phosphate at a 
concentration of m/1200 activated the production 
of creatinine with glucose-1, glucose-6 and 
fructose-6 phosphates. The reaction with all 
three esters was inhibited by fluoride and ar- 
senate. Cysteine has been observed to accelerate 
conversion to creatinine with glucose-1-phos- 
phate. The activation observed with tocopherol- 
phosphate and with cysteine in the presence of 
glucose-l-phosphate was not additive. These 
findings have failed to single out a particular 
ester, but rather suggest that the three men- 
tioned above may act as co-substrates with 
creatine-phosphate. 


09. Graded collodion membranes for the 
separation of small molecules. CHARLEs W. 
Carr (introduced by Cyrus P. Barnum, JR.). 
Dept. of Physiological Chemistry, Univ. of 
Minnesota, Minneapolis. 

Collodion membranes of graded porosity have 
been prepared according to Brown (Biochem. J. 
9; 591, 1915) by swelling dried collodion films in 
various ethanol-water and methanol-water mix- 
tures. The higher the concentration of the alcohol, 
the greater will be the degree of swelling, and 
hence the greater will be the porosity. The method 
has been studied in detail with regard to the 
(ect of brand of collodion, conditions for pre- 
paring the dried film, thickness of the dried film, 
and swelling time. It has been found that when 
these factors are carefully controlled, membranes 
of highly reproducible permeability character- 
istics can be obtained. With this procedure mem- 
branes have been prepared that vary in porosity 
from those which will just prevent urea from 
passing to those which will just prevent serum 
albumin from passing. With such membranes it 
has been shown that in dialysis experiments urea 
tan be separated completely from sucrose, and 
NaCl can be separated completely from salmine. 
Other dialysis experiments have shown that urea 
tai) be removed from glucose and both glucose 
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and NaCl can be removed from raffinose with the 
loss of only 10-15% of the larger molecule in the 
dialysate. Further uses for these membranes have 
been found where it is desirable to prevent from 
permeating the membrane molecules which pass 
through the conventional dialyzing membranes. 
This includes experiments involving dialysis, 
electrodialysis, equilibrium dialysis, osmotic 
pressure measurements, and ultrafiltration. 


610. Thyroid control of lipid metabolism in 
pantothenic acid deficiency. Harotp W. 
CaRROLL* AND AGNES Fay Moraan. Univ. of 
California, Berkeley. 

Pantothenic acid-deficient rats fed a diet con- 
taining 1% cholesterol did not develop fatty livers 
or cholesterol-rich livers but had slightly increased 
blood cholesterol levels. When pantothenic acid 
was given along with the same diet, the animals 
developed fatty livers in 3 weeks. The deficient 
rats on this regime showed a fat metamorphosis 
of the liver within 21 days following the excision 
of either the pituitary or the thyroid gland. Their 
blood cholesterol concentration was increased 
enormously and the increase was confined to the 
esterified fraction. It was found that 5-10 ug of 
crystalline thyroxine/day resulted in a decrease 
of liver lipid but not of liver cholesterol in these 
hypophysectomized pantothenic acid-deficient 
rats. The same quantity of thyroxine also caused a 
decrease of both liver lipid and cholesterol in the 
thyroidectomized deficient rats. The blood 
cholesterol concentration was decreased by 
thyroxine to the level of that of intact deficient 
rats in both the hypophysectomized and thyroid- 
ectomized deficient rats. The 1% cholesterol diet 
produced increases chiefly in the esterified liver 
cholesterol and the treatments used in this study 
had little if any effect upon the free cholesterol. 
The disturbance of lipid metabolism in pantothenic 
acid deficiency appears to be concerned principally 
with the thyroid. 


611. Enzymatic synthesis of adenylosuccinic 
acid. CHARLES E. CarTER AND LEONARD H. 
CouEn.* Dept. of Pharmacology, Yale School of 
Medicine, New Haven, Conn. 

The reaction: AMP + fumaric acid @ adenylo- 


succinic acid [6(succinylamino), 9-(ribosyl-5’ 
phosphate) purine] is catalyzed by an enzyme, 
free of fumarase, prepared by ammonium sulfate 
fractionation and differential heat inactivation 
from yeast autolysates. Like fumarase this reac- 
tion has a different pH optimum for synthesis 
(6.1) and degradation (7.0). The reaction is con- 
sidered to be analogous to the synthesis of 
argininosuccinic acid by the splitting enzyme 
and to the aspartase reaction. Adenylosuccinic 
acid exhibits an ultraviolet absorption maximum 
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at 267 my in acid and at 270 my in alkali. Kineties 
of the adenylosuccinase reaction are similar to 
the data reported for the reaction of arginino- 
succinic acid with the splitting enzyme. Adenylo- 
succinic acid is also synthesized in pigeon liver 
homogenates containing a ketoglutarate, ATP, 
ribose-5-phosphate and aspartic acid when one of 
the following is added: a) inosinic acid, b) 4- 
amino, 5-imidazole carboxamide, c) glutamine, 
glycine, and formate. The synthesis is dependent 
upon ATP and aspartic acid and inhibited by 
high concentrations of ATP. Glutamic acid will 
not replace aspartic acid. Isotope experiments do 
not exclude inosinic acid as the immediate pre- 
cursor of adenylosuccinic acid, but are consistent 
with an alternate pathway. Under appropriate 
conditions the amount of adenylosuccinic acid 
formed during the incubation period is higher 
than that of inosinic acid. These experiments 
suggest that adenylosuccinic acid is the precursor 
of adenylic acid and may arise from the condensa- 
tion of an imidazole ribosyl phosphate with 
aspartic acid (or derivative) followed by in- 
corporation of the C-2 carbon. 


612. Indirect determination of systolic and 
diastolic pressures in the tail of the rat. 
W. O. CasteR* anp W. D. Armstrona. Dept. 
of Physiological Chemistry, Univ. of Minnesota, 
Minneapolis. 

The equipment of Gallagher and Grimwood 
(J. Physiol. 121: 163, 1953) was used for the estima- 
tion of arterial pressure in the rat. At each of two 
different pressures (about 120 and 80 mm Hg) a 
distinct galvanometer deflection was noted. The 
higher deflection is reported to be an indication of 
systolic pressure. It seemed possible that the 
lower indication might be related to diastolic 
pressure. Administration of amyl nitrite to the 
rat resulted in a parallel decrease in both of these 
pressures. Epinephrine produced an elevation of 
the systolic but no change in the diastolic pres- 
sure. Norepinephrine, or epinephrine and atropine, 
produced a parallel increase in both pressures. 
As a further check, the carotid artery was can- 
nulated and the systolic and diastolic pressures 
were recorded directly, using a Statham strain 
gauge transducer and a Sanborn recorder. Repeti- 
tion of the above experiments gave similar results 
by each method. Pressure measurements were 
made daily for a 2-week period on a group of 
normal rats by the indirect method. The day-to- 
day variation within each animal was found to be 
o = 3-4 mm Hg pressure for both systolic and 
diastolic pressures. The procedure, therefore, 
furnishes a very sensitive and stable tool for the 
study of small changes in systolic or diastolic 
pressure in the rat. 
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613. In vitro synthesis of fatty acids in liver 
homogenates of fed and starved rats. G. N, 
CaTrRavas (introduced by L. M. Koztorr), 
Dept. of Biochemistry, Univ. of Chicago, Chi-ago, 
Ill. 

Livers from both fed and starved rats were 
homogenized in a solution containing 0.12 » 
sucrose, 0.015 M magnesium, 0.028 M nicotinamide 
and 0.044 m phosphate buffer (pH 7.2) and the 
nuclei removed by centrifugation at 700 X g for 
10 min. After addition of 1-C!*-acetate, DPN and 
the materials listed below, the homogenates were 
incubated at 37° for 3 hr., hydrolysed with potas- 
sium hydroxide in diethylene glycol and the 
extracted fatty acids counted as infinitely thin 
samples. It was found that in the homogenates 
from fed animals the addition of ATP; coenzyme 
A, hexosediphosphate, pyruvate, lactate, keto- 
glutarate, succinate, glycogen, aspartate, gluta- 
mate, pyruvate plus fluoroacetate, and citrate 
increased the incorporation of acetate into the 
fatty acids. Maximal incorporation was obtained 
with 0.02 m citrate in the presence of 0.015 m 
magnesium. No consistent increase was observed 
by the addition of any of the above compounds 
in the presence of citrate. In homogenates from 
starved animals only about 4 as much labeled 
acetate was incorporated into the fatty acids 
under conditions equivalent to those of fed 
animals. ‘Fed’ and ‘starved’ homogenates were 
then separated into supernatant and mitochondrial 
fractions by centrifugation at 20,000 g. It was 
found that the mitochondrial fractions alone had 
about 10%, the supernatants and any of the 
supernatants plus starved mitochondria about 
20% of the activity of the ‘fed’ mitochondria plus 
any supernatant. ‘Kochsaft’ from ‘fed’ rat livers 
and from ‘fed’ mitochondria increased the activity 
of the ‘starved’ homogenate up to 3 fold. The 
‘Kochsaft’ from ‘starved’ livers were without 
effect. 


614. Sites for oxidative phosphorylation in 

‘respiratory chain of intact liver mito- 
chondria. Britton CHANCE AND G. R. Wit- 
LIAMS.* Johnson Research Fndn., Univ. of Penn- 
sylvania, Philadelphia. 

The current assumption that the respiraiory 
chain of non-phosphorylating DPNH oxi:jase 
systems is identical with that involved in »xi- 
dative phosphorylation is contrary to our spe: ‘r0- 
scopic data on rat-liver preparations. We inc ‘ude 
cytochrome 6 in the following reaction sequ: ce; 
cytochrome a;, a, c, b, flavoprotein, and Di'NH 
(in the molar proportions 1.2:1.0:1.7:0.9:3 5:19 
respectively). Kinetic evidence confirming this 
sequence is afforded by the relative spees of 
oxidation of these enzymes when oxygen is ra}idly 
mixed with the anaerobic system in the rege: .era- 
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tive flow apparatus. The pseudo first-order 
velocity constants are 158, 120, 39, 20, and 13 
sec! for cytochromes a;, a, c, 6, and flavoprotein 
respectively at 25° and 3 um oxygen (cf. Lupwia 
anp Kusy, this issue). Participation of this 
chain in oxidative phosphorylation is indicated by 
changes in the steady-state fevels of all these 
components when rapid respiration is initiated 
by ADP addition. DPNH, flavoprotein, cyto- 
chrome b, and cytochrome ¢ are oxidized 53, 20, 19, 
an 8% but cytochrome a is reduced 4%, locating 
the ‘crossover’ point from oxidation to reduction 
between cytochromes c and a under these condi- 
tions. The ‘crossover’ point can be shifted along 
the chain so that it lies between cytochromes b 
and ¢ or between DPNH and flavoprotein by a 
variety of experimental conditions. In terms of 
a simple theory of oxidative phosphorylation, 
this ‘crossover’ point is of particular significance; 
the component on the oxidation side of the ‘cross- 
over’ is identified as a site at which oxida- 
tive phosphorylation occurs and since we find 
cytochromes c and b, and DPNH to exhibit this 
‘crossover’ behaviour we identify these intramito- 
chrondial components as sites of oxidative phos- 
phorylation in the intact system. 


615. Uneven distribution of 5-methylcytpsine 
in fractions of wheat germ deoxyribonucleic 
acid. ERwW1N CHARGAFF AND RAKoMaA LipsHITz.* 
Cell Chemical Lab., Dept. of Biochemistry, 
Columbia Univ., New York City. 

Previous studies from this laboratory (CHARGAFF 
etal., Nature 172: 289, 1953; CrRampTON et al., J. 
Biol. Chem. 211: 125, 1954) on the fractionation of 
deoxyribonucleic acids (DNA) have been extended 
to an investigation of the fractionation of both 
the deoxypentose nucleoprotein and the isolated 
DNA of wheat germ. This nucleic acid is par- 
ticularly suitable for fractionation studies, as it 
contains a 5th major nitrogenous constituent, 
j-methyleytosine. The nucleoprotein was _ pre- 
pared by extraction with 10% NaCl of the crushed, 
defatted and washed wheat germ and precipitation 
by adjustment, through dialysis, of the extract to 
1.15 m NaCl, after previous clarification by high- 
speed centrifugation. Several cycles of solution 
and precipitation removed contaminating pentose 
nucleates. Fractional extraction of DNA by salt 
solutions of increasing strength, followed by 
deproteinization, was performed on the nucleo- 
protein or on complexes of the DNA with thymus 
histone. Though the typical unity relationships 
are maintained, succeeding fractions are char- 
acterized by gradually rising contents of adenine 
(A) and thymine (T), diminishing contents of 
guunine (G), cytosine (C) and 5-methylcytosine 
(MC). Cytosine and methylcytosine do not appear 
to be interchangeable at random; their relative 
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distribution in different fractions differs. Some of 
the pertinent ratios of the first (0.4 m NaCl) and 
the last (0.9 m NaCl) fractions of one run are 
given here: A + T:G + C + MC = 1.0, 1.5; 
A:T = G:C + MC = 1.0, 1.0; C:MC= 2.6, 3.7; 
T:MC = 3.7, 7.4. 


’ 


616. Mechanism of urea metabolism. P. 
CHEOSAKUL,* L. W. Burpe,* M. VANKo* AND 
A. Knupson. Dept. of Biochemistry, Albany 
Med. College, Albany, N. Y. 

The principal end product of protein metabolism 
in certain animals, including man, is urea. In some 
of these animals it has been found that a small 
portion of urea can undergo further metabolism. 
Zbarsky and Wright (Can. J. Med. Sci. 31: 151, 
1953) reported that rats metabolized 9-17% of 
injected urea-C"‘ in 3 hr. and incorporated only a 
trace of carbon 14 into the proteins of blood, 
kidney and liver. According to Hastings and 
associates, mice without stomach and intestine 
(Nuclear Sci. Abst. 4, No. 5372: 806, 1950) and 
mice fed with a mixture of penicillin, sulfa- 
guanidine and terramycin (Proc. Nat. Acad. Sci. 
39, No. 7: 571, 1953) broke down only a minute 
amount of injected urea-C!‘. The results of 
Hastings group evidently indicate that the break- 
down of urea in certain animals is due mainly to 
the gastrointestinal bacteria. In the present 
investigation, similar results were obtained. The 
metabolism of injected urea-C' (4-12% in 3 hr.) 
in normal Wistar rats was 15-100 times that in 
rats fed with a mixture of penicillin, terramycin 
and furadantin. It was also found that the 
hepatectomized and normal rats were able to 
metabolize injected urea to about the same ex- 
tent, indicating that the liver probably plays a 
minor role, if any at all, in the decomposition of 
urea. The proteins, lipids and glycogen isolated 
from the muscle of the rat at the end of each 
experiment had insignificant radioactivity. Work 
is in progress to find out what, besides gastro- 
intestinal bacteria, causes the breakdown of urea 
in rats. 


617. Coenzyme A and dietary necrotic liver 
degeneration. SIDNEY S. CHERNICK, JANET G. 
Mor* anp Kuaus Scuwarz.* Natl. Insts. of 
Health, Bethesda, Md. 

In livers of rats fed Torula yeast diets that 
produce necrotic liver degeneration, Chernick 
et al. (Federation Proc. 13: 191, 1954) described 
a defect in metabolism characterized by rapid 
decline of O2 consumption of slices after approxi- 
mately 30 min. of normal respiration. This lesion 
precedes the ‘onset of necrosis by several weeks. 
In confirmation of results of Yang and Olson 
(ibid. 13: 483, 1954), obtained on a soy protein 
diet, low liver CoA values are also found in rats 
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fed our Torula rations. However, no correlation 
exists between CoA levels and the incidence of 
necrosis or of the respiratory decline. By sulfa- 
nilamide acetylation, average CoA values of 117 
and 160 u/gm liver were found in 2 groups of 
stock animals weighing 100 and 160 gm. Values 
for rats on the Torula ration (84 gm; 17 animals) 
were: no necrosis 67, moderate necrosis 68, and 
severe necrosis 29 u/gm liver. In all livers oxida- 
tion declined characteristically. Dietary vitamin 
E (50 mg %; 22 animals) fully prevented respira- 
tory decline as well as necrosis but had no effect 
on average CoA levels (56 v) or on growth (89 gm). 
Supplements of S-amino acids, conversely, 
markedly increased growth and liver CoA values: 
1% cystine prevented liver necrosis, maintained 
normal O, consumption, and yielded CoA values 
of 98 u, whereas 1% cysteine or 1.2% methionine 
did not prevent respiratory decline or liver 
necrosis, but yielded CoA levels (116 and 99 u/gm) 
and growth (125 and 133 gm respectively) equiva- 
lent to cystine. 


618. Ninhydrin-reacting constituents of 
human urine in relation to age and diet. 
Mune W. Cueune, Dorotuy I. Fow er, 
Patricia Norton and Epwarp L. Pratt 
(introduced by L. Emmett Hott, Jr.). Dept. 
of Pediatrics, New York Univ. College of Medicine, 
New York City. 

Studies of urine by the column chromatographic 
technic of Stein and Moore have revealed a 
number of ninhydrin-reacting substances not 
detected by previous technics. Besides the 18 or 
20 common amino acids urine contains certain 
other amino acids, peptides, amines and un- 
identified substances which react with ninhydrin; 
as many as 50 distinct peaks have been observed 
in specimens of adult urine. The significance of 
some of these components is not clear. Do they 
represent obligate metabolites or incidental ex- 
cretion products of no particular metabolic 
significance related to some particular ingredient 
of a general diet? In order to explore this question 
observations were made in subjects of different 
age and dietary intake. Column chromatograms 
of urine were studied :—in two 10-year-old child- 
ren on a mixed diet, on 6 infants on a milk diet 2 
of whom were premature, on one 2-year-old child 
suffering from extreme protein deficiency (Kwash- 
iorkor) and, finally on 3 infants ingesting a syn- 
thetic diet the nitrogen moiety of which con- 
sisted of a mixture of 18-L-amino acids. A 
comparison of these chromatograms showed 
that a number of the unknown peaks disappeared 
as the diet was simplified. The smallest number 
of peaks was observed on the synthetic amino 
acid diet. Certain trends can be related to age 
and maturity of the subject. The patient with 
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Kwashiorkor exhibited 2 peaks as yet unident fied 
which are attributed to the disorder of metabolism. 


619. Effect of stroma on formation of acid 
hematin. Max E. CuitcoTe anp MIcHari. A. 
SuLuivan (introduced by Epwarp Brince), 
Dept. of Biochemistry, Univ. of Buffalo School of 
Medicine, Buffalo, N. Y. 

Previous studies indicate that lyophilized 
human carbonylhemoglobin from crystalline 
oxyhemoglobin yields specific acid hematin ex- 
tinction coefficients about 40% lower than does 
native hemoglobin of fresh blood. Addition of 
plasma to the carbonylhemoglobin increases the 
specific extinctions by about 33%. The effect of 
stroma on the specific extinction coefficients of 
acid hematin colors prepared from hemoglobin of 
fresh blood has now been studied. Extinction 
coefficients were determined on the colors de- 
veloped at 1, 15, and 30 min. after incubation of 
the following systems with 0.1 nN HCl: whole 
blood, saline washed erythrocytes, stroma-free 
hemoglobin, washed stroma and combinations of 
the latter two systems. The stroma-free hemo- 
globin gave extinctions distinctly lower at all 
intervals than did whole blood. The washed 
erythrocytes gave 1-min. values only slightly 
higher than those for the stroma-free hemo- 
globin, while the 30-min. values approximated 
those for whole blood. Even after correction for 
the low extinctions of stroma, which were due 
mainly to turbidity, addition of stroma to the 
hemoglobin solutions resulted in acid hematin 
extinctions equal to those for the washed eryth- 
rocytes. This effect must be attributed to some 
component of the stroma augmenting the acid 
hematin color. A plasma component also has a 
similar augmenting effect. (Supported by NIH 
Grant No. G-4023 (C)). 





620. Role of amino groups in concentration of 
amino acids by cells. HALVOR N. CHRISTENSEN, 
Tuomas R. Rigas anp StevitA Moruon.* T'u/ts 
Med. School, Boston, Mass. 

This study concerns the origin of the stimulating 
effect of pyridoxal or 4-nitrosalicylaldehyde on 
amino acid transfer into cells. An attempt has 
been made to correlate the effects of changes of 
the amino acid structure on a) the formation of 
complexes with pyridoxal in the presence of metals 
and b) the extent of concentration of the amino 
acid by Ehrlich ascites carcinoma cells. a-Met/iyl- 
amino acids and also imino acids (proline, hy- 
droxyproline, sarcosine, a-(methylamino-) -is0- 
butyric acid) are concentrated by the cells; such 
substances still present the possibility of Sc!:iff’s 
base formation. The n-dimethylamino «:ids, 
however, are not transferred against conceitra- 
tion gradients. For the analysis of sever! of 
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these substances advantage is taken of their 
binding of copper (Pope and Stevens; Woiwod) 
and their non-reactivity with ninhydrin. Simi- 
larly, attempts have been made to correlate the 
effects of the progressive separation of the two 
anino groups in diamino acids upon their bio- 
logical transfer and upon the nature of the com- 
plexes formed with pyridoxal and metallic ions. 
Also by their progressive methylation we have 
investigated the part played by each of the two 
amino groups of diaminobutyric acid in complex 
formation and in the cellular concentration 
process. (Supported in part by a grant (C-1268-C3) 
from the Natl. Cancer Inst., PHS.) 


621. Cofactors concerned in enzymatic con- 
version of nitrite to nitrogen. C. W. Counc* 
AnD V. A. Nassar. Johns Hopkins Univ. School 
of Medicine, Baltimore, Md. 

TPNH has been shown to be essential hydrogen 
donor in the nitrite and nitric oxide reductase 
systems. (CHUNG AND Nassar; Federation Proc. 
13: 192, 1954). With the same enzyme preparations 
from Pseudomonas stutzeri precipitated 2-4 times 
with 0.8 saturation of ammonium sulfate and 
followed by dialysis 24-72 hr. against demineral- 
ized water, the addition of FAD or FMN resulted 
in an increase in nitrite disappearance ard in 
nitrogen gas formation over and above that 
shown by the addition of TPN alone. The result- 
ing increase in nitrite disappearance was almost 
all accounted for by increased nitrogen gas forma- 
tion which amounted to 3-5 fold, whereas nitric 
oxide response was usually not consistent. Using 
nitric oxide as substrate, the addition of FMN 
resulted in a 50% increase in nitrogen gas forma- 
tion. When diethyldithiocarmate was added to the 
enzyme system nitrogen‘ gas formation was in- 
hibited. This inhibition was reversed by 5 X 
l0-‘m Cutt. The enzyme treated with the car- 
barmate or salicylaldoxime then dialyzed showed 
poor nitrogen gas formation from nitrite. The 
addition of Cut* stimulated the nitrogen gas 
formation 30-50%. So far indefinite results were 
obtained by the addition of cytochrome c. (Sup- 
ported by a research grant, G-3289-C, Natl. 
Insts. of Health PHS.) 


22. Isolation of uridine nucleotides from 
Group A streptococci. J. A. CIFONELLI* AND 
ALBERT DorrMaNn. Depts. of Pediatrics and 
Biochemistry, Univ. of Chicago, and La Rabida 
Jackson Park Sanitarium, Chicago, Ill. 

Previous studies have indicated that a strain of 
Group A streptococcus can be utilized to study 
the mechanism of biosynthesis of hyaluronic acid. 
Lowther and Rogers have shown that resting cell 
suspensions of this organism produce hyaluronic 
cid in a simple medium. In view of the demon- 
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strated role of uridine nucleotides in the bio- 
synthesis of disaccharides and the existence of 
uridine nucleotides containing N-acetylglucos- 
amine and glucuronic acid, it was thought of 
interest to investigate the presence of such com- 
pounds in organisms actively synthesizing hy- 
aluronic acid. A strain of Group A streptococcus 
(A111) was grown on a veal infusion broth con- 
taining 0.5% glucose, the px being maintained at 
7.2 by constant neutralization. The organisms 
were harvested at the time of maximum hyaluronic 
acid production (4-6 hr.), washed and frozen. 
A boiling water extract was adsorbed on a Dowex 
1, Cl-column and gradient elution was carried out 
by the method of Strominger. A well defined peak 
which was eluted with 0.20 m to 0.30 m NaCl con- 
tained equimolecular amounts of uronic acid and 
hexosamine as determined by Dische’s carbazole 
and the Elson-Morgan reactions respectively. 
The ultraviolet absorption spectrum showed a 
ratio of 0.60-0.65 for 275:260 mu. On hydrolysis 
with 0.01 n HCl a maximum amount of N-acetyl- 
glucosamine was liberated at 30 min. The material 
is absorbed on Darco and eluted with 50% ethanol 
containing 1% NH,OH, but not with 50% ethanol. 
(Aided by a grant from the Natl. Heart Inst., 
PHS.) 


623. Action of thyroxine on succinate oxida- 
tion. Eptta C. CLARKE* anp Eric G. BALL. 
Dept. of Biological Chemistry, Harvard Med. 
School, Boston, Mass. 

The rate of oxidation of succinate as catalysed 
by fresh rat heart homogenates or mitochondria 
rapidly declines with time. This decrease in rate 
may be largely prevented by the addition of 
thyroxine, 1-5 XK 10m (cf. GemmILL, Am. J. 
Physiol. 170: 502; 1952). However, when partially 
purified succinate oxidase preparations or aged 
homogenates are employed, the rate of oxidation 
is nearly linear with time and is not enhanced by 
thyroxine. This suggests that it is not the com- 
ponents of the succinate oxidase system per se 
which are acted upon by thyroxine. The decrease 
in oxidation rate observed in fresh homogenates 
may also be prevented by the addition of gluta- 
mate. Under these conditions there is a concomitant 
appearance of aspartate, as shown by paper 
chromatography. This accumulation of aspartate 
is depressed in the presence of thyroxine. These 
findings suggest that the formation of oxalacetate, 
a potent inhibitor of succinic dehydrogenase, ac- 
counts for the progressive inhibition of succinate 
oxidation and that thyroxine acts by interfering 
with oxalacetate formation. A determination of 
keto acids supports this thesis. An accumulation 
of keto acids which occurs concomitantly with the 
decrease in rate of succinate oxidation is greatly 
decreased by thyroxine. The action of thyroxine 
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differs from that of glutamate in that once the 
decrease in rate of oxidation of succinate has 
occurred only glutamate addition will reverse it. 
This suggests that thyroxine acts by preventing 
oxalacetate formation rather than by accelerating 
its removal. The fact that malate oxidation by 
heart homogenates is depressed by thyroxine 
further supports this interpretation. 


624. Inhibitory effects of 2,5-dimethyl- 
benzimidazole and 2-ethyl-5-methylben- 
zimidazole on azo dye carcinogenesis. C. C. 
CLayTON* anD Lynn D. Assortt, Jr. Dept. of 
Biochemistry, Med. College of Virginia, Richmond. 
2,5-Dimethylbenzimidazole and _  2-ethyl-5- 

methylbenzimidazole inhibit in vitro incorpo- 

ration of N™ from N-glycine into heme by 
nucleated avian erythrocytes and inhibit multipli- 
cation of influenza virus. It was postulated that 
these inhibitory effects might be due to inter- 
ference with some biosynthetic process funda- 
mental to these widely different biological sys- 
tems. (J. Biol. Chem. 211: 845, 1954; Proc. Soc. 

Exper. Biol. & Med. 86: 475, 1954.) To determine 

whether inhibitory effects might occur in the case 

of a tissue undergoing abnormal growth processes 
in vivo, we studied the effects of these compounds 
on the production of liver tumors in young adult 

male rats. A purified diet containing 0.064% 


3’-methyl-4-dimethylaminoazobenzene was fed 
for 8 weeks after which the diet without the dye 
was continued for an additional 8 weeks. The 
experimental diets contained an additional 0.5% 
of 2,5-dimethylbenzimidazole or of 2-ethyl-5- 


methylbenzimidazole for the entire 16-week 
period. Tumor incidence in the control animals 
was 8 out of 14, while none of 14 animals receiving 
either compound had liver tumors. In an experi- 
ment terminated after 8 weeks of dye feeding, 
animals receiving 2-ethyl-5-methylbenzimidazole 
had normal appearing livers, while those with 
dye alone had marked gross cirrhosis of the liver 
in 80% of the rats. In another experiment, 0.5% 
2-ethyl-5-methylbenzimidazole added to the diet 
during the last 8 weeks after termination of 8 
weeks of dye feeding did not significantly alter 
tumor incidence. Results of analyses of livers, 
urine and feces for azo dye and riboflavin contents 
will be presented. 


625. Lanosterol as a precursor of cholesterol. 
R. B. Ciayton* anp K. Buiocu. Dept. of Chem- 
istry, Harvard Univ., Boston, Mass. 

The structure of lanosterol (4,4’ ,14a-trimethyl- 
cholesta-8 ,24-diene-38-0l) has importantly con- 
tributed to the current formulation of cholesterol 
biogenesis via squalene. Evidence has now been 
obtained that lanosterol is synthesized from 
acetate in isolated liver and that it is a precursor 
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of cholesterol. Lanosterol has hitherto been 
recognized only as a component of wool fat anc ag 
a minor companion of the yeast sterols. On incuba- 
tion of rat liver homogenates with C'4-acetate 
and subsequent addition of carrier, a lanosterol 
fraction containing significant amounts of C'4 
was obtained. The incorporation of C14 into the 
lanosterol fraction was markedly enhanced (30- 
fold) by incubating in the presence of an ultra- 
sonically prepared dispersion of mixed wool fat 
sterols. Lanosterol and A8-lanostenol, the major 
components of the-wool fat sterols, did not re- 
produce the stimulatory effect shown by the 
mixture. Since the radioactivity which was as- 
sociated with the lanosterol fraction was not 
altered by repeated crystallizations or preparation 
of characteristic degradation products, it is 
reasonably certain that the sterol formed from 
C14-acetate is identical with lanosterol. When a 
dispersion of C!‘-lanosterol, prepared as de- 
scribed and rigorously freed from C!4-cholesterol 
was incubated with rat liver homogenates, subse- 
quent chromatography of the non-saponifiable 
fraction yielded cholesterol having a significant 
C4 content which persisted unaltered through 
crystallizations and purification via the dibromide. 
C'4-lanosterol is also converted to other sterols 
which are more polar than cholesterol. 


626. Nerve growth-stimulating factor from 
sarcoma 180. STANLEY COHEN AND Rita LEvI- 
MontTatcini.* Dept. of Zoology, Washington 
Univ., St. Louis, Mo. 

The isolation of a nerve growth-stimulating 
factor from the microsomes of mouse sarcomas 37 
and 180 has been reported (Proc. Nat. Acad. Sci. 
40: 1014, 1954). The effect of the agent on the 
outgrowth of nerve fibers was assayed in hanging 
drop tissue cultures of sensory and sympathetic 
ganglia explanted from the chick embryo. Pre- 
vious experiments suggested that the active 
material was nucleoprotein in nature. The factor 
was purified by means of ultracentrifugation, 
streptomycin precipitation and treatment with 
chloroform. The agent is stable to a variety of 
proteolytic enzymes (trypsin, chymotrop:i:, 
crude pancreatic protease). It is non-dialyz:')le 
after tryptic digestion and may again be pre- 
cipitated with streptomycin. The growth-}:r0- 
moting effect of the agent is considerably t- 
tenuated by digestion with a mixture of try,sin 
and ribonuclease; digestion with a mixture of t' vp- 
sin and desoxyribonuclease does not alter th: ac- 
tivity. Other experiments indicate that the 
tinuous presence of the factor is necessary fo: 
outgrowth of the nerve fibers. 


627. Catalytic hydrogenation of pyrimi:ine 
nucleotides. Watpo E. Conn anp D.VvID 
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G. Douerty. Biology Div., Oak Ridge Natl. 

Lab., Oak Ridge, Tenn. 

Catalysts have been found which permit the 
h-drogenation of the 4, 5double bond of pyrimidine 
nicleotides by gaseous hydrogen at standard 
temperature and pressure and at slightly acid 
pi. Ion-exchange chromatography has been used 
to identify dihydrocytidylic acid (I) and dihydro- 
uridylic acid (II) as the primary products of the 
corresponding unreduced nucleotides, and to 
elucidate the conditions of pH which cause the 
transformation of I into II, of II into a third 
compound, presumably a phosphoribosy]l ureido- 
propionic acid (III), and IIT into ribose phosphate 
and a substance presumed to be ureidopropionic 
acid. The conditions to produce these changes are 
mild (less than 0.1 m acid or alkali at room tem- 
perature). Thus the sugar phosphates of pyrimi- 
dine nucleotides become as accessible as those of 
the purine nucleotides and the conventional 
orcinol and diphenylamine color reactions become 
equally applicable. This has been demonstrated 
for cytidylic, uridylic, and thymidylic acids. The 
production, characterization, and isolation of 
the various intermediates between the initial 
nucleotide and the sugar phosphates, as well as 
the application to mixtures of nucleotides, will be 
discussed. 


628. N-Terminal sequence of prolactin. R. 
Davip Cote* anp Coon Hao Li. Hormone Re- 
search Lab., Univ. of California, Berkeley. 
Prolactin isolated by the method of Cole and Li 

(J. Biol. Chem. in press) was reported to behave 

like a homogeneous protein when submitted to 

countercurrent distributions consisting of 100 

transfers (CoLE AND Li, Federation Proc. 13: 193, 

1954). In order to secure further evidence for 

the purity of this preparation, quantitative 

determinations were made of the N-terminal 
amino acid residues of this protein. When the 
dinitrofluorobenzene method was applied, the 
only N-terminal amino acid residue found was 
threonine in an amount of 1.04 moles/mole of 
protein (mol. wt. 25,600). The phenylisothio- 
tyanate method also identified threonine as the 

sole end-group, in this case in an amount of 1.02 

moles for each mole of prolactin. The apparent 

absence of extraneous end-groups, and the near- 
hess of the quantitative values to a small integral 

nu:nber, support the conclusion that prolactin is a 

homogeneous protein. Structural studies of pro- 

lactin, begun with the determination of the N-ter- 
minal residue, were extended by use of the step- 
wise degradation technique of Fraenkel-Conrat 

an! Harris (J. Am. Chem. Soc. 76: 6058, 1954). 

This technique disclosed the N-terminal sequence 

thre.pro.val. The appearance of a single amino 

acid residue at each step of the degradation 
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constitutes further strong evidence for the homo- 
geneity of prolactin. 


629. ‘Lipoxidase’ activity of erythrocytes and 
its inhibition by antioxidants. H. Bruce 
CoLLieR AND SHEmLA C. McRaer.* Dept. of 
Biochemistry, Univ. of Alberta, Edmonton, 
Canada. 

Hemolyzates of human erythrocytes catalyzed 
the oxidation of linoleate at pH 7 as measured 
manometrically. By the method of Tappel (Food 
Research 18: 104, 1953) it was shown that this 
oxidation was due to Hb and that no true lipoxidase 
was present. The catalytic action of hemolyzates 
was inhibited by a-tocopherol and by a-naphthol. 
Phenylhydrazine, phenothiazine, and _ pheno- 
thiazone inhibited the action of hemolyzates and 
of a crude plant lipoxidase (Worthington). Pheno- 
thiazine is the most powerful of these antioxidants: 
complete inhibition was produced at 10-5 m con- 
centration. It is suggested that vitamin E may 
play a role in maintaining the integrity of the 
erythrocyte by inhibiting an ‘oxidase’ action of 
Hb upon the unsaturated fatty acids of the cell 
membrane. (Aided by grant No. 352 from the 
Defence Research Board of Canada.) 


630. Oxidative phosphorylation in lupine 
mitochondria. Exic E. Conn anv L. C. T. 
Youna.* Dept. of Plant Biochemistry, Univ. of 
California, Berkeley. 

Particles obtained from the cotyledons of white 
lupine seedlings catalyze oxidative phosphoryla- 
tions with efficiencies as high as those observed 
with animal mitochondria. Optimal conditions 
for their preparation include: use of healthy, uni- 
form plants, 4-5 days old; grinding of the 
cotyledons with mortar and sand in the cold; use 
of 0.5 M sucrose containing a buffer (either tris- 
hydroxymethyl aminomethane or phosphate) as 
a grinding and washing medium; maintenance of 
pH at 7.0-7.4 during preparation. The particles, 
obtained by centrifugation at 16,000 X g, catalyze 
the oxidation of succinic, alpha ketoglutaric (KG), 
citric, malic and glutamic acids in the presence of 
MgS0O,, inorganic phosphate and adenylic acid. 
Pyruvic acid is also oxidized in the presence of 
catalytic amounts of malic acid, and all oxidations 
are accompanied by a rapid esterification of 
inorganic phosphate. The phosphorylation oc- 
curring during oxidation of KG and succinate 
was studied in greater detail in order to determine 
the maximum P:0 ratios obtainable. Addition of 
cytochrome c and coenzyme A has no effect on the 
oxidation rate or P:O ratio with either KG or 
succinate. DPN and TPN slightly increase the 
oxygen uptake with KG but do not alter the P:O 
ratio. Glucose is employed as the ultimate phos- 
phate acceptor and NaF is also used. The addition 
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of yeast hexokinase has no effect. Under these 
conditions P :O ratios greater than3.0 are regularly 
obtained with KG and values approaching 2.0 are 
observed with succinate. 


631. Some functions of glutamic acid in 
lactobacilli. THomas W. Conway,* EppiE 
Bauu,* JOANNE M. Rave t,* Jo L. REGER* AND 
WiuuraMm Suive. Dept. of Chemistry, Univ. of 
Texas, Austin. 

Arginine competitively inhibits the utilization 
of glutamic acid and less effectively glutamine in 
Streptococcus lactis 8089. Proline, purines, and 
pyrimidines each increase independently the 
inhibition index in a manner indicating that a 
glutamic acid complex more easily derived from 
glutamine than glutamic acid is involved in the 
biosynthesis of these metaboiites. Citrulline, 
which replaces the requirement for arginine for 
growth of the organism, is unable to replace the 
glutamate function in any of these biosyntheses. 
With Lactobacillus arabinosus 17-5, proline, 
citrulline, purines, and pyrimidines exert inde- 
pendent reversing effects on growth inhibition 
by aspartic acid which prevents utilization of 
glutamic acid. With sufficiently low concentra- 
tions of the inhibitor (aspartic acid), citrulline 
reverses completely the toxicity of the inhibitor. 
The amount of citrulline required for the reversal 
is markedly decreased independently by purines 
and by pyrimidines; however, at higher concen- 
trations of the inhibitor, supplements of citrulline, 
purines, and pyrimidines are all required to 
reverse the inhibition. These results indicate a 
close relationship of the function of glutamic acid 
in the biosynthesis of citrulline, pyrimidines, and 
purines. It appears likely that the variable results 
which have been reported for the incorporation of 
the ureido group of citrulline into pyrimidines is a 
measure of the reversibility of the citrulline 
synthesis to Cohen’s glutamyl-X derivative which 
is the actual donor to both aspartic acid and 
ornithine. 


632. Chemistry of carious process. T. B. 
Coouiper, F. C. Bresic* anp M. H. Jacoss.* 
Dept. of Biochemistry and Zoller Memorial 
Dental Clinic, Univ. of Chicago, Chicago, Ill. 
Ground sections of dental enamel through early, 

smooth-surface carious lesions show, in polarized 

light, five zones (first described by Nishimura). 

Both the final pattern of the zones and the de- 

velopmental sequence observed in clinical caries 

can be duplicated by exposing enamel to sterile 
chemical solutions if the calcium, phosphate and 
hydrogen ion concentrations of the solutions lie 
within certain values. The chemically altered 
enamel is also identical with clinically carious 
enamel in its staining reactions. The results 
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indicate that bacterial enzymes are not involved 
in the mechanism of change in the enamel except 
in providing a source of acid external to the 
enamel. The changes in birefringence of the 
enamel and the composition of the solutions 
producing these changes throw light on the 
chemical mechanisms involved in the penetration 
of the enamel by clinical caries. 


633. Isolation of a factor required for suc- 
cinate oxidation. CHARLES D. Coopesr,* 
SamuEL P. Martin* anp Surmour Korkgs, 
Depts. of Medicine and Biochemistry, Duke 
Univ., Durham, N.C. 

It has previously been reported (J. Exper. Med. 
98: 99, 1953) that homogenates of tuberculous 
guinea pig kidney possess a markedly diminished 
ability to oxidize succinate, and that activity can 
be restored by addition of a perchloric acid ex- 
tract of normal guinea pig or hog kidney. The 
substance which reactivates the deficient kidney 
preparation has been purified by adsorption and 
elution from charcoal, chromatography on Dowex 
1, and paper chromatography. The material 
obtained has a maximum extinction at 250 mu, 
which is shifted to 257 my on the addition of 
alkali. In addition to phosphate and ribose, the 
active compound contains sulfur, and is ap- 
parently active only in the reduced form. These 
properties suggested that the factor might be 
related to desamino Coenzyme A. Treatment of 
Coenzyme A with nitrous acid results in a com- 
pound which replaces the naturally isolated 
material in the assay employed, which measures 
the reduction of tetrazolium in the presence of 
succinate, deficient homogenate, and factor. 
On paper chromatography, the R; of the isolated 
factor is identical to that of nitrous acid treated 
CoA, and different from CoA itself, when the 
developing solvent is propanol, amyl alcohol, or 
isobutyric acid. The isolated factor is devoid of 
CoA activity when assayed by sulfanilamide 
acetylation employing either crude or fractionated 
pigeon liver enzyme, and is similarly unable to 
replace CoA in the dismutation of acetaldehyde 
by CoA-free preparations of Clostridium kluyver’. 


634. Isolation of A'-androstene-118-01-3,i7- 
dione from human adrenal incubat-s. 
Davin Y. CooprEr, JosErH C. TOUCHSTONE ‘ND 
Joun M. Roserts (introduced by ELE\=ER 
Mruatyt). Harrison Dept. of Surgical Reseach, 
Schools of Medicine, Univ. of Pennsylvania, nd 
Pepper Lab. for Clin. Medicine, Hosp. of the 
Univ. of Pennsylvania, Philadelphia. 

Adrenals removed because of severe hyper cn- 
sion or metastatic malignancy were sliced and 
agitated for 24 hr. at 37°C in autogenous plasma 
with 5% CO. in O2 as gas phase. Steroids were 
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extracted from the incubates with chloroform and 
ethylacetate. The crude extracts were subjected 
to paper partition chromatography first in the 
toluenepropylene glycol system of Zaffaroni, to 
separate 17-keto compounds from the more polar 
cortical products. Separation of the faster moving 
steroids was then done in the methylcyclohexane- 
propylene glycol system. In the fraction where 
A‘-cndrostene-118-01-3,17-dione should appear, 
there separated large quantities of material 
absorbing ultraviolet light at 245 my. This area 
was eluted with methanol and an aliquot re- 
chromatographed in methylcyclohexane-propylene 
glycol with a known steroid as reference. The 
isolated substance showed a mobility that agreed 
with the rate of movement of A‘-androstene- 
118-01-3 , 17-dione under identical conditions. The 
substance did not form an acetate in pyridine and 
acetic anhydride. On paper strips the substance 
gave a positive Zimmerman reaction. An aliquot 
of the eluted material gave a quantitative Zim- 
merman value agreeing with the value calculated 
from determination of density of absorption of 
ultraviolet light at 245 my. Final purification was 
achieved by chromatography on a Celite-silica 
gel (1:1) column. The absorption spectrum in 
concentrated sulfuric acid agreed with that 
shown by authentic material. The melting point 
was 194-196°, which was not depressed on ad- 


mixture with known material. Infrared spectrom- 
etry by courtesy of Dr. Thomas F. Gallagher 
substantiated the identification. (Supported in 
part by an institutional grant from the American 
Cancer Society and PHS Grant H-922 C3.) 


35. Metabolism of labeled thyroxin and 
triiodothyronine in bile fistula dogs. Joun 
A. D. Cooper anp E. DuANE BERINGER (in- 
troduced by C.J. FARMER). Dept. of Biochemistry, 
Northwestern Univ. Med. School, Chicago, Ill. 
The radioactivity of bile, urine and plasma were 

measured at intervals up to 120 hr. following the 

intravenous administration of the labeled com- 
pounds. The total body content of radioactivity 
decreased by first order processes (k = 0.019 for 
thyroxin and 0.031 for triiodothyronine). Changes 
in plasma content followed those of total body 
tontent. Apparent volumes of distribution of 

tivity averaged 4220 ml for thyroxin and 7090 ml 

for triiodothyronine. Chromatographic analyses 

of bile obtained during the period of maximal 

‘xeretion (5-8 hr.) showed that approximately 

me half of the activity was present as the com- 

pound administered. In animals receiving thyroxin, 

6% was present as triiodothyronine, a similar 

faction was unknown compounds (glucuronides?) 

nd less than 2% as iodide. After triiodothyronine, 

2%, was excreted as thyroxin, 7% as unknown 

*mpounds and 14% as iodide. During the 120-hr. 


AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS 


197 


period studied, total biliary excretion was about 
$ and urinary excretion about 60% of the dose 
administered for both compounds. 


636. In vivo effect of coenzyme A on lipide 
phosphorylation. W. E. CorNaTzER AND 
Frep Snyper.* Dept. of Biochemistry, Univ. 
of North Dakota Med. School, Grand Forks. 

We have found with P® studies that CoA is 
capable of stimulating phospholipide synthesis in 
liver slices of rats maintained on stock diets. 
Attempts to compare the effect of CoA and other 
factors on the in vivo incorporation of P® into the 
liver have been made, both for experimental and 
control animals. Male rats (100-120 gm) were 
maintained 2 weeks on a 5% casein diet. These 
rats were injected with 1 ml (5-10 mg of CoA/100 
gm of body wt.) and saline for the controls. After 
6 hr. the acid-soluble phosphorus, lipide phos- 
phorus was determined. From these results and 
the radioactivity measurements, the relative 
specific activity of phospholipide was calculated. 
CoA administration stimulated lipide phosphoryla- 
tion with the probability of less than 0.01 (P < 
0.01) over the controls. Rats maintained on a 
pantothenic acid deficient diet for 10 weeks 
showed a stimulation of phospholipide synthesis 
(P < 0.01) over the controls upon the administra- 
tion of CoA. Turnover studies were carried out 
on animals maintained on a low protein diet for 7 
weeks with the administration of a single dose of 
choline alone and a mixture of choline, oxalacetic 
acid, CoA and adenylic acid; the mixture was 
found to have a significantly greater stimulatory 
effect (P < 0.01) over the controls than choline 
alone in lipide phosphorylation. 


637. Enzymatic formation of folinic acid in 
vitro by avian liver homogenates. J. R. 
Coucu AND B. L. Rerp.* Texas A and M College 
System, College Station. 

It has been suggested that the conversion of 
pteroylglutamic acid to the citrovorum factor 
(folinic acid) by rat liver slices (NicHoL AND 
We cu, Proc. Soc. Exper. Biol. & Med. 74: 52, 
1950) was erhanced by the in vitruv addition of 
ascorbic acid. Doctor et al. (Federation Proc. 13: 
200, 1954) found that the in vitro addition of 
homocysteine produced a marked stimulation in 
the folinic acid formed by avian liver homog- 
enates which could not be equalled by methionine, 
cysteine or glutathione. The enzyme responsible 
for the formation of folinic acid from pteroyl- 
glutamic acid has been partially purified from 
liver homogenates and studies to determine the 
essentiality of the cofactors, ATP, DPN, Mgt* 
and ascorbic acid, have been conducted. The in 
vitro addition of serine, ascorbic acid, homo- 
cysteine, ATP, DPN or Mgt* has been found to 
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exert a stimulatory effect on the amount of 
folinic acid formed. The addition of glycine to the 
system produced a marked inhibition in folinic 
acid formation. Upon differential centrifugation 
of liver homogenates it was found that the enzyme 
responsible for the formation of folinic acid from 
PGA was associated with the supernatant frac- 
tion of the homogenate after removal of the 
nuclei and mitochondria. The treatment of this 
supernatant with 40% alcohol resulted in a pre- 
cipitate which was found to be active for the 
formation of folinic acid. 


638. Phosphoglyceric acid mutase: its purifica- 
tion and properties. Ropert W. CowaiLu 
AND Lewis PizeER (introduced by FREDERICK 
H. CarPENTER). Dept. of Biochemistry, Univ. of 
California, Berkeley. 

Phosphoglyceric acid mutase has been partially 
purified from rabbit muscle. Principal steps in 
purification are elevation of the temperature to 
60°C, NH,SO;, fractionation and low temperature 
fractionation with polyethylene glycol and 
alcohol. Assays for enzymatic activity were done 
by spectrophotometric and polarimetric methods 
(SuTHERLAND, E. W., T PostTerNak AND C. F. 
Cort, J. Biol. Chem. 181: 153, 1949). Availability 
of the readily soluble trisodium 2-phosphoglyc- 
eric acid (2 PGA) (Batuou, C. E., anp H. O. L. 
FiscuEr, J. Amer. Chem. Soc. 76: 3188, 1954) and 
a preparation of disodium 3-phosphoglyceric acid 
(3 PGA) have facilitated certain of these assays. 
A paper chromatographic procedure has been de- 
veloped to permit separation of the PGA isomers. 
The method involves the use of paper impreg- 
nated with ammonium molybdate and a solvent 
system of formic acid:water:ethanol::1:29:70. 
Rates of movement of 2 PGA:3 PGA::1.0:0.4. 
Values reached enzymatically for the equilibrium 
constant, K = 3 PGA/2 PGA, lie in the range 
5.0-5.6 (pH 6.6-7.0, 34°C). The enzyme is in- 
hibited by 10-2 m NaF and by 10-‘ m HgCls. The 
bearing of these inhibitors on the metal ion re- 
quirement of the enzyme will be discussed. Several 
compounds structurally related to PGA have 
been tested as substrates and as inhibitors. The 
2- and 3-phosphoryl-p-erythro-dihydroxybutyric 
acids (obtained from C. E. Ballou) are inter- 
converted by the mutase, though at rates several 
thousand-fold slower than that of PGA. The 
equilibrium constant for this reaction is 3.9 at 
pH 6.6, 34°C. Both 2- and 3-phosphoryl-p-erythro- 
dihydroxybutyric acids also serve as inhibitors 
for action of the mutase on PGA. 


639. Influence of protein level and infant 
formula preparations on growth and re- 
production in rats. WARREN M. Cox, JR., 
ARTHUR J. MUELLER* AND R. C. ELLINGsoNn.* 
Mead Johnson Research Labs., Evansville, Ind. 
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Deficiencies of pyridoxine and of foli¢ acid in 
certain formula products have directed atte::tion 
to the need for more complete nutritional dai a on 
all milks designed for infant feeding. Five for:nula 
products have been studied in comparison with 7 
synthetic diets containing protein (casein and 
lactalbumin) at levels from 5 to 40% as controls. 
Vitamins and minerals were added to each diet in 
amounts adequate to supply the requirements for 
growth and reproduction. A total of 180 weanling 
rats and 2400 of their young have been studied. 
The gain in weight on synthetic diets increased 
as the protein level increased to 20% of the diet, 
but the gain on formula products was always less 
than the gain on synthetic diets providing the 
same protein intake. Carcass analyses of the 
young showed that the total protein, fat and ash 
contents were proportional to the protein intake of 
the lactating mothers except for two of the formula 
products studied. The percentage body compo- 
sition of the carcass was not affected by the level 
of protein in the diet. The weight change of the 
lactating females was related directly to their 
protein intake, with those eating less than 4.0 
gm daily losing weight. Food intake was not in- 
creased to compensate for lower protein levels. 
Reproduction was poor with 5% protein in the 
diet, and at intermediate levels the young were 
small in size. The weight gain of the young was 
unchanged during three generations on the same 
diet. 


640. Comparative studies on histones from 
different tissues. CHARLES F. CrampTon,* 
STanrorpD Moore anp Wriuuram H. SrTeIN. 
Labs. of Rockefeller Inst. for Med. Research, 
New York City. 

Chromatography on columns of barium IRC-50 
(CrampTON et al., Abstr., 126th Meeting Am. Chem. 
Soc., Sept. 1954, New York, p. 90 C) has per- 
mitted purification of 3 of the 4 or more histones 
present in calf thymus nuclei. Histones A, C, «1d 
B contain decreasing amounts of lysine (37.7 
24.8, and 17.0) and increasing amounts of argi®) 
(6.7, 12.3, and 19.5; N as % of total N). Whe: : 
IRC-50 columns are employed to fracti: 
histone preparations from the liver and kidr © 
the same species, proteins are obtained » : 
possess the same chromatographic behavi: ° 
histones A, B, and C of calf thymus. The om- 
plete amino acid compositions of the A ad B 
histones isolated from liver were very simi: r to 
those found for the corresponding thymu: his- 
tones; the lysine values were 36.1 and 17.3 a: | the 
arginine contents were 6.6 and 18.8. Histones {the 
A and B types have also been obtained irom 
guinea pig testis and found to contain amou "ts of 
lysine and arginine similar to those of the »asi¢ 
proteins of the calf tissues. The A histone fro 
guinea pig testis, however, clearly differs from th 
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A histone of calf thymus, since the former con- 
tuins nearly twice the amounts of aspartic acid, 
g.utamic acid, tyrosine, and phenylalanine. The 
composition of the B histone from guinea pig 
testis is the same (within experimental error of 
+5%) as that of the histone B from calf tissues, 
except for a detectably higher histidine content. 
Ir order to permit more detailed comparisons, 
st idy is being undertaken of the arrangement of 
some of the amino acid residues in the chromato- 
griphically purified histones of similar com- 
position but of different origin. 


641. Complex of flavoproteins involved in 
dehydrogenation of fatty acyl CodA’s. 
, L. Crane,* J. G. Hauvee* ann H. BEINnERT. 
Inst. for Enzyme Research, Univ. of Wisconsin, 
Madison. 

The bound flavin of the green (G) or yellow (Y) 
fatty acyl CoA dehydrogenase is reduced by fatty 
acyl CoA’s and in turn its reduced form is oxi- 
dized by another flavoprotein and not by electron 
acceptors such as indophenol, cytochrome c 
(Cyt), ferricyanide and oxygen. This flavoprotein, 
called the electron transferring flavoprotein 
(ETF), in its reduced form (ETFH:2) can then be 
reoxidized by these electron acceptors (CRANE 
AND BEINERT, J. Am. Chem. Soc. 76: 4491, 1954). 
The ability of ETFH: to react with Cyt is very 
variable. This variability is related to the follow- 
ing circumstances: in the original mitochondrial 
extract 4 flavoproteins, G, Y, ETF and a DPNH 
and TPNH dehydrogenase (DPNH deh) are 
closely associated. By special procedures these 
associations can be resolved as shown: 
G—ETF—Y 


ETF acid 


—— 


Intt+ 
ed 


DPNH deh DPNH deh 
I II 


ETF 
+ 
DPNH deh DPNH deh 


III IV 


ETF 


At stage I and II Cyt is hardly reduced by ETFH2. 
At stage III ETFH: rapidly reduces Cyt. Stage 
III appears to revert to II spontaneously with 
concomitant loss of ability to react with Cyt. 
Separation of the components (IV) prevents this 
reversal. Similarly interaction of DPNH deh with 
Cy: occurs only after dissociation into III and IV. 
However, indophenol is reduced by ETFH: and 
DPNH equally well at all stages. 


“42. Parenteral administration of vitamin 
Ui into day old chicks. F. A. Csonka. 
‘Tuman Nutrition Research Branch, U.S. Dept. 
of Agriculture, Washington, D. C. 
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Chicks given parenterally administered vitamin 
Bis generally showed an increased growth over the 
control birds when both controls and injected ones 
were fed a By, free chick mash. The quantity of 
parenterally administered B,. to permit maximum 
growth depended on the nature of the maternal 
diet at the time that the eggs were being collected 
and on the previous dietary history of the hen. A 
higher dosage of injected Biz. was required to ob- 
tain the best gain in growth when the chick mash 
was supplemented with B,. than when unsupple- 
mented. Supplementation of the chick mash with 
cow manure required the highest quantity of Bie 
used parenterally in our studies (10 y) to obtain 
optimal growth. When the maternal diet was 
changed from low protein-corn to high protein- 
casein, 4 y parenterally injected Bi. produced a 
significant increase in chick growth above the 
controls. However, 2 y of Biz was sufficient to 
produce even a better growth when both the 
previous maternal diet as well as the high pro- 
tein-casein diet were B,2 supplemented. Parenteral 
administration of B,. into chicks which were the 
progenies of hens’ fed a By. supplemented high 
protein-soya diet and which had previously con- 
sumed a Bi: supplemented low protein-corn diet, 
did not improve chick growth over the controls 
which themselves showed excellent growth. 
Methionine supplementation or doubling the 
Bi» content in the maternal high protein-soya diet 
did not produce further improvement in the 
growth of the parenterally B,, injected progenies. 


643. Kinetic studies of heterogeneity of 
a-chymotrypsin. L. W. Cunnincuam, E. K. 
CarRNEY AND J. E. Hurwey (introduced by C. 
S. Rosrnson). Dept. of Biochemistry, Vander- 
bilt Univ. School of Medicine, Nashville, Tenn. 
Kinetic studies of the hydrolysis of several 

substrates by a-chymotrypsin indicate the 

presence in the ‘active center’ of this enzyme of at 
least one ionizing group of pK 6.65. The kinetic 
constants, K, and k;, are independent of hydro- 
gen ion concentration from px 5.5 to px 8 for 

both acetyl-L-tyrosine ethyl ester (K, = 1 X 

10%), ks = 4.5 X 107?) and acetyl-L-tryptophan 

ethyl ester (K, = 2 X 10, ks; = 1.25 X 107). 

Above pu 8, K, for these substrates progressively 

increases, whereas k; appears to remain constant 

to above pu 9. The behavior of L-tyrosine ethyl 
ester in the system appears to be more complex. 

Although the pH optimum for this substrate is 

near pH 6.8 by the esterase method, there is no 

readily ‘obvious function by means of which 
variations in the kinetic constants may be re- 
lated to changes in pH. In no case can direct 
evidence be found for heterogeneity of pH optima. 

Although this may be due to the lack of sen- 

sitivity of the test employed, it is interesting in 

the light of the suggestion of heterogeneity from 
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electrophoretic (EGAN, Federation Proc., 12: 199, 
1953) and other data. Further investigations of 
the kinetics of the inhibition of a-chymotrypsin 
by diethyl p-nitrophenylphosphate confirm the 
general pattern of first order reaction kinetics, 
with a marked deviation in the early part of the 
reaction. The relationship of this behavior to 
enzyme heterogeneity will be discussed. 


644. New interpretation of role of carotenoids 
in photosynthesis. CuEsTeR Davis (intro- 
duced by Harry G. Day). Dept. of Chemistry, 
Indiana Univ., Bloomington. 

An analysis of the photochemical and physical 
properties of the chloroplast pigments of Chlorella 
pyrenodoisa has led to a new interpretation of 
chloroplast structure and the role of chloroplast 
pigments in photosynthesis. The ‘red shift’ in the 
absorption maxima of chlorophylls and carot- 
enoids when combined with protein in the intact 
chloroplasts results from the formation of ethyl- 
enic co-ordination complexes. These linkages serve 
as pathways for excited electron transfer during 
photosynthesis. The large size of the enzymic 
structures responsible for CO: reduction, HO 
dehydrogenation, ATP formation and nitrate 
reduction, renders it impossible for all to be con- 
centrated at the same point in order that the 
reactions might proceed by molecular collision 
mechanisms; yet all of the reactions occur simul- 
taneously and are driven to completion by the 
energy derived from sunlight. It is proposed that 
the method whereby these reactions are inter- 
connected, referred to by Szent-Gyérgi (Science 
93: 609, 1941) as an “‘unknown energy transfer 
mechanism’’, must involve the use of carotenoids 
as highly efficient electron conductors. The 
unique shape and conjugated unsaturation of the 
carotenoids allows their use as electron-trans- 
ferring ‘junction bridges’ between the sterically 
hindered half-cells of interrelated enzyme re- 
actions. In brief, the carotenoids appear to func- 
tion in photosynthesis as electron transferring 
agents and not as catalysts or chemical inter- 
mediates. Also, it is proposed that the high 
electron mobility and junction bridging proper- 
ties of carotenoids may well account for their use 
in sexual determination and fertilization in 
plants. : 


645. Noninhibition of ribonuclease by sulfhy - 
dryl reagents. Frank F. Davis* AND FRANK 
WorTHINGTON ALLEN. Dept. of Physiological 
Chemistry, Univ. of California School of Medicine, 
Berkeley. 

Sulfhydryl reagents such as iodoacetate, iodo- 
acetamide, cupric ion, p-chloromercuribenzoate, 
oxidized glutathione and hydrogen peroxide have 
been reported to inactivate ribonuclease. Con- 
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reported to activate the enzyme. This has been 
interpreted by certain workers to indicate that 
ribonuclease contains sulfhydryl groups which 
are necessary for its activity. Results which were 
obtained in this laboratory in which uridine- 
2’:3’ phosphate and uridine-3’ benzyl phosphate 
were employed as substrates, indicate that 
ribonuclease activity is not dependent upon sulfhy- 
dryl groups. Ribonuclease action was measured by 
means of the inverse time-enzyme relation. Ali- 
quots were taken from the reaction mixture at 
definite intervals and the product was separated 
from the substrate by paper electrophoresis. The 
areas which contained the products were then cut 
out, the products were eluted, and their con- 
centrations were determined by spectrophotog- 
raphy. The hydrolysis of 0.03 m_ uridine-2’:3’ 
phosphate by ribonuclease was not inhibited by 
10° m p-chloromercuribenzoate, 2 X 10° m 
iodacetate, 2 X 10° m iodoacetamide, 10? m 
o-iodosobenzoate, and 10-2 m oxidized glutathione. 
10° m Cut** gave 100% inhibition, and 10° mu 
Zn**+ gave 95% inhibition. The formation of 
uridine-2’:3’ phosphate from uridine-3’ benzyl 
phosphate was likewise not inhibited by the 
above sulfhydryl reagents at the same concentra- 
tions. Cut*+ (10-* m) inhibited completely the 
formation of uridine-2’:3’ phosphate from uri- 
dine-3’ benzyl phosphate. Reduced glutathione, 
(10-2 m) 10-2 m cysteine, 10-? m sulfite, and 10°? m 
ethylenediaminetetraacetate did not increase 
either the rate of hydrolysis of uridine-2’:3’ 
phosphate by ribonuclease or the rate of forma- 
tion of uridine-2’:3’ phosphate from uridine-3' 
benzyl phosphate. 


646. Chromatographic purification of phos- 
phodiesterase from rattlesnake venom. 
M. Privat DE GARILHE* AND M. LASKOWSKI. 
Dept. of Biochemistry, Marquette Univ. Schoo! of 
Medicine, Milwaukee, Wis. 

The lyophilized venom of Crotalus adamanteus 
was used as a starting material. It contained 
phosphodiesterase, 5’-nucleotidase, and deoxy- 
ribonuclease of an unidentified type. The activit. 
of phosphodiesterase was measured with ©1 
[bis (p-nitrophenyl! phosphate) 2 as substrate, «nd 
was expressed in units, defined as A E'fip'/3 min. 
The potency of the original venom was 0.('32 
u/E'so0° (1 ml of solution having an optical density 
of 1.0 at 280 my in a 1 em wide cell). The !,0- 
philized venom (0.5-1.0 gm) was dissolved in 5 ml 
of 0.2 m acetate buffer, px 6.0 and was placed on 
the column of Dowex 1 — 2X, 0.8 X 30 cm, wih:ch 
had been previously equilibrated with the sme 
buffer according to the procedure of Hirs, Moore 
and Stein. The first peak contained around 40°; of 
the total phosphodiesterase, with a potency of 


Volume 14 


trariwise, certain reducing agents have been 



























































| by 
2M 
a. 
one. 
4 
. of 
nzyl 
the 
itra- 
the 
uri- 
one, 
2M 
ease 
2' 33! 
rma- 
ne-3’ 


hos- 
om. 
VSKI. 
01 of 


nteus 
‘ined 
1OXY- 
ivity 
. Ca 
, and 
min. 
0.032 
nsity 

lyo- 
5 ml 
aj} on 
yhich 
sme 
{core 
1% of 
cy of 


March 1955 


around 0.070 u/E’so’. It was practically free 
from 5’-nucleotidase, which was eluted from the 
column in a second peak by 1 M acetate buffer, 
pu 6.5. The first peak, containing phosphodies- 
terase, was again placed on the identical column 
and was rechromatographed. The first peak con- 
tained little phosphodiesterase. The enzyme was 
recovered in the second peak with 1 m acetate 
buffer, pH 6.5, in about 80% yield, and a potency 
of about 1.0 u/E'gs0°. In some cases further puri- 
feation on CM-cellulose (a gift from Dr. E. A. 
Peterson) has been successful. The best prepa- 


cm. 


ration so far obtained had a potency of 3.0 u/E' ss’. 


(447. Urea as a source of nitrogen for bio- 
synthesis of amino acids. EUGENE E. DEKKER 
(introduced by Wiuit1am C. Rose). Div. of 
Biochemistry, Noyes Lab. of Chemistry, Univ. of 
Illinois, Urbana. 

Urea labeled with nitrogen-15 was synthesized 
and fed as a nitrogen supplement to 2 groups of 
growing, albino rats composed of 3 animals each. 
One group (group A) received a basal ration in 
which virtually all of the nitrogen was in the form 
of the 10 essential amino acids, each at the lowest 
level compatible with maximum growth when 
accompanied by abundant supplies of the non- 
essentials. To the other group (group C) .was 
administered a diet containing 18% of casein, 
supplemented with 0.2% of methionine, as 
practically the sole source of nitrogen. The urea 
supplemented rations were administered after pre- 
liminary periods of feeding the basal diets. Im- 
mediately thereafter, the animals of both groups 
were killed and 5 nonessentials, as well as 1 
essential amino acid, were isolated from the total 
carcass protein of each group. Nitrogen-15 an- 
ilyses performed upon the excreta and carcass 
protein indicated an extensive utilization of the 
labeled-nitrogen by the animals of group A. In 
fact, the levels of isotope found in the body amino 
aids of the rats of group A were approximately 15 
times higher than for those of group C. Glutamic 
ad aspartic acids exhibited the greatest uptake 
of nitrogen-15 among the nonessential amino 
«ids. In contrast, the isotopic content of histi- 
dine was comparatively low. These results sub- 
stantiate the conclusion (Rose, SmitxH, Womack 
AND SHANE, J. Biol. Chem. 181: 307, 1949) that the 
hitrogen of urea can be utilized by the rat under 
the conditions specified. Obviously, the data do 
tot exclude the possibility that alimentary micro- 
tganisms may have participated in the reactions. 
(Aided by a grant to the Univ. of Illinois from the 
bhn Simon Guggenheim Memorial Fndn.) 


48. Bone healing in rats using radioactive 
caleium. MARLENE FALKENHEIM De LANCIE 
(introduced by Marsor1e R. Sterren). Dept. of 
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Biochemistry, Univ. of California, Berkeley and 

Naval Med. Research Inst., Bethesda, Md. 

Experiments were carried out in an attempt to 
correlate histological and chemical changes in 
fracture repair. The left radius of adult female 
rats was fractured and its repair was observed for 
periods up to 120 days following fracture, with 
Ca** being administered intraperitoneally 24 hr. 
prior to killing of each animal. The normal right 
radius, as well as the radii of animals without 
fracture, served as control groups, thus permitting 
comparison of fractured bone to normal bone both 
in the absence or in the presence of a fracture. 
Observed increases in water content of fractured 
bone coincide with the early period of hematoma 
and callus formation and later with the period of 
new-bone formation. In both fractured and un- 
fractured bone the calcium content remains un- 
altered throughout the repair period. However, 
there is a marked increase in Ca* uptake and turn- 
over in the fractured radius and a parallel, though 
lesser increase in, its normal homologue. The 
changes in Ca** metabolism coincide with the 
period of marked mineralization of repair tissue— 
10-30 days after fracture. The results indicate 
that a) a distinction should be made between 
functional and complete repair—35 versus more 
than 120 days; 6) healing bone and growing bone 
are essentially similar in behavior, and c) in the 
presence of a fracture, there is an increase in 
general skeletal metabolic activity per se, rather 
than participation of the skeleton in fracture 
repair. 


649. Mechanism of serine formation. SHAR- 
ADCHANDRA DEODHAR,* WARWICK SAKAMI AND 
Auprey L. StTEevEens.* Dept. of Biochemistry, 
Western Reserve Univ., Cleveland, Ohio. 

A 0.05% sodium desoxycholate extract of washed 
rat-liver particles fractionated with ammonium 
sulfate yielded a preparation (30-40% saturated 
(NH,)2SO, at 0°C) which incorporated C™ into 
serine when incubated anaerobically with 1-C*- 
glycine, L-serine, 5,6,7,8-tetrahydrofolic acid 
(THFA) and Mn**, but utilized neither formate 
nor formaldehyde for serine-8-carbon formation. 
On incubation with 8-C"-L-serine, THFA and 
Mn**, approximately 60% of the serine C“ was 
lost. Formaldehyde could not be detected in the 
incubation mixture. A compound(s) accumulated 
which possessed growth-promoting activity for 
L. citrovorum. Unlike THFA this activity was not 
lost on oxygenation for 3 hr. at px 4. It was dif- 
ferentiated from citrovorum factor by:1) complete 
loss of activity towards L. citrovorum on heating 
for 5 min. at 100°C px 6.5, 2) stability in acid 
solution at room temperature, 3) paper chroma- 
tography with 0.1 m citrate-phosphate buffer 
(pH 4.0) 3°C, Re = 0.26; citrovorum factor from 
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horse liver Ry; = 0.59. No citrovorum factor ac- 
cumulated during the incubation as indicated by 
complete loss of activity for L. citrovorum on brief 
heating at pH 7.5 and by paper chromatography. 
The substance isolated by chromatography 
possessed C™ activity. On incubation with the 
rat. liver enzyme, glycine and Mn**+, C“ was 
incorporated into serine. The nature of this 
compound and its roles in the biological inter- 
conversion of serine and glycine, formate and 
formaldehyde metabolism are being further in- 
vestigated. 


650. Coramine: a liver growth stimulant. 
HERBERT C. DESSAUER* AND FRED G. Brazpa. 
Dept. of Biochemistry, Louisiana State Univ. 
School of Medicine, New Orleans. 

Coramine (N , N-diethylnicotinamide), when fed 
to weanling rats in a 25% protein diet, produces a 
marked increase in liver size within 3-5 days. 
This enlargement is due in part to an absolute 
average increase of about 25% in the liver protein. 
Animals of low-weaning weight also respond with 
an increase in their plasma protein concentration. 
In addition, paper electrophoretic patterns (pH 
8.6, barbital buffer, ionic strength 0.05) of plasma 
from coramine fed animals are normal. Since these 
effects are obtained within a few days when 
coramine is fed at a dietary level of 0.5% or less, 
it would appear that the drug acts as a liver 
growth stimulant in the very young rat. 


651. Relation of so-called pathological pro- 
teins to normal serum y-globulins. H. F. 
Devutscw anp C. H. Kratocuvit.* Dept. of 
Physiological Chemistry, Univ. of Wisconsin 
Med. School, Madison. 

The y-globulin fractions of normal human 
serum have been previously shown to possess a 
wide isoelectric point distribution and to show a 
good deal of immunochemical similarity. Further- 
more, the hyperglobulinemic components of ‘so- 
called’ pathological serum react so strongly with 
antibody to normal serum y-globulins as to 
suggest that they are identical. In a study of this 
point a series of proteins from hyperglobulinemic 
human sera were separated. Five purified fractions 
were studied. They possessed electrophoretic 
mobilities in 0.1 ionic strength, pu 8.6 diethyl- 
barbiturate buffer ranging from 0.2-3.0 < 10-5 
em?/volt/sec. and isoelectric points from pH 5.2 
to 8.4. These are in the range reported for normal 
human serum y-globulins. In the ultracentrifuge 
these fractions contained various components 
sedimenting between 6 and 24 X 10-" cm/sec. 
Rabbit antisera to these proteins can be com- 
pletely absorbed with normal human serum 
proteins. This indicates that none of the hyper- 
globulinemic components studied here are foreign 
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to normal serum. In this respect they must be «:on- 
sidered as normally existing proteins which |:ave 
undergone marked elevation. These proteins |ike- 
wise show a good deal of immunochemical ci oss- 
reactivity as has been found for the normal huiaan 
serum y-globulin fractions. 


652. Pancreatic ribonuclease. SHERMAN R. 
DickMAN AND J. P. Aroskar.* Dept. of Bio- 
logical Chemistry, Univ. of Utah College of 
Medicine, Salt Lake City. 

It has previously been reported (DIcKMAN et 
al. Am. Chem. Soc. Abstracts, Fall, 1954) that the 
addition of gelatin to a Tris-NaCl medium, px 
7.5, results in an increased ribonuclease (RNase) 
activity and stability. More recent observations 
show that when crystalline beef pancreas RNase is 
chromatographed over IRC-50 (Hrirs et al. J. 
Biol. Chem. 200: 493, 1953) and eluates assayed at 
pH 5.0 by the method of Dickman et al. (unpub- 
lished), the total activity is approximately 25% 
greater than that which was added to the column. 
The buffer used in this assay contains 0.005% 
gelatin and this ‘activation’ is not obtained when 
gelatin is omitted from the reagents. This ‘gelatin 
effect’ is even greater when the enzyme is assayed 
at pH 7.5 than at pu 5.0. An explanation of these 
results is being sought. The position of peaks A 
and B is unaffected by previous treatment of 
RNase with either oxidized or reduced gluta- 
thione. The copper inhibition of RNase is 
markedly pu dependent. 95% inhibition was found 
at pH 7.5, but only 5% inhibition at px 5.0 at 
10-* M Cut*. Mouse pancreas homogenates show 
multiple RNase activity peaks on chromatog- 
raphy over IRC-50:. Peak A is considerably de- 
layed in position compared to beef homogenates. 
If the mice are previously injected with pilo- 
carpine, the activity of the RNase falls to about 
one-half its original value per gram of pancreas, 
and likewise the heights of the chromatographic 
peaks are about one-half that of the controls. ‘le 
positions of the peaks, however, are unchang«'|. 


653. Separation of phospholipids on sili«:c 
acid impregnated glass fiber filter paj«~. 
Jutius W. DigecKERT* AND RayMonpD REI-: *. 
Texas Agric. Exper. Station, College Stat: +. 
A chromatographic procedure for separa i \g 

lecithin, lysolecithin, sphingomyelin and p «s- 

phatidylethanolamine has been achieved. ‘hie 

supporting medium was silicic acid impregn ‘ed 
glass fiber filter paper, and the solvent system: ‘as 

50% (V/V) ethyl ether in methanol. The loc: ion 

of the spots on the chromatogram was effecte by 

spraying the chromatogram with 20% (\ ’V) 

sulfuric acid in water and heating it over an pen 

coil hot plate. The phospholipids appeare 4S 
black spots on a white background. Typic:' Rr 
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values were as follows: phosphatidylethanolamine 
( 95, distearoy] lecithin0.50, dipalmitoley] lecithin 
(.50, sphingomyelin 0.39, monostearoy] lecithin 
0 20, monopalmitoleyl lecithin 0.20. 


6:4. Hydroxylamine inhibition of xanthine 
oxidase activity. L. 8. Dietrricu (introduced 
by STEPHEN ZAMENHOF). Depts. of Biochemistry 
and Surgery, Columbia Univ., New York City. 
Studies undertaken to determine the effect of 

v:rious chemical agents on the enzymes con- 
ecrned with nucleotide, nucleoside and purine 
ci: tabolism revealed that hydroxylamine prevents 
the normal accumulation of uric acid that occurs 
wien one incubates crude tissue homogenates. 
Xanthine oxidase activity was found to be mark- 
edly inhibited by hydroxylamine, no effect being 
observed on adenosine deaminase, nucleoside 
phosphorylase and adenylic acid nucleotidase 
(5-nucleotidase). The inhibition of xanthine 
oxidase by hydroxylamine although competitive 
in nature, is unique in that there is no apparent 
inhibition of enzymatic activity until 10-15 min. 
after the addition of substrate, maximum inhi- 
bition being reached shortly thereafter. This in- 
hibition lag exists regardless of the concentration 
of substrate employed. Pre-incubation of enzyme 
and inhibitor for 30 min. prior to the addition of 
substrate has no greater inhibitory effect than the 
simultaneous addition of inhibitor and substrate. 
Similar studies involving inhibitor and substrate 
gave identical results. Methylene blue stimulates 
oxygen consumption in systems containing no 
hydroxylamine but is without effect on those 
systems containing hydroxylamine. These latter 
data are interpreted as indicating that hydroxyl- 
amine inhibits the dehydrogenase portion of the 
enzyme. Hydroxylamine has been observed to 
exert a similar effect in the case of p-amino acid 
oxidase. 


655. Composition of the mucoid split off by 
mild alkaline hydrolysis from human 
serum glycoproteins. ZACHARIAS DISCHE AND 
MARTIN JACUBEIT,* Dept. of Ophthalmology and 
of Biochemistry, College of Physicians and Sur- 
geons, Columbia Univ., New York City. 

The hexosamine component of mucoid I at- 
tached to serum proteins (DiscHE AND OsmMos, 
Federation Proc., 11: 202, 1952) was tentatively 
identified by the chromatographic method of 
Leskowitz and Kabat, (J. Am. Chem. Soc. 76: 
4837, 1954). Only 1 component was found with an 
R .40 on borate buffer column corresponding to 
g: |actosamine. Mucoid I reprecipitated to con- 
st int ratio N/carbohydrate was incubated with 
p psin, ficin, carboxypeptidase and trypsin. Only 
tle last showed significant proteolysis. Forty- 
¢ zht hours incubation at 37° and simultaneous 
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cellophane dialysis yielded about 50% of the 
starting material in dialyzable form with no 
significant change in composition. Neither the 
nondialyzable core nor the dialyzable material 
was affected by the above proteolytic enzymes or 
chymotrypsin. The dialyzable material pre- 
cipitated by 90% ethanol and hydrolyzed for 
6 hr. at 100° with N/1 KOH yielded an alkali 
stable product with one nonhexosamine N/2 
molecules hexose. The sugar content was identical 
with that of the starting material except for the 
fucose content, which is } lower. The alkali stabil- 
ity and dialyzability indicate that at least half of 
the mucoid consists of chains of at least 2 alter- 
nating oligosaccharides. One contains fucose. 
The aldehydic end group of every oligosaccharide 
molecule is combined with an amino acid, the 
nature of which is under investigation. 


656. Terpenoid intermediates in biosynthesis 
of cholesterol. FRANK DitTuRIT,* FLORAPEARL 
Cospry,* JEsstE V. B. Warms* anp SAMUEL 
Gurin. Dept. of Biochemistry, School of Med- 
icine, Univ. of Pennsylvania, Philadelphia. 

The preparation of a particle free extract of rat 
liver capable of incorporating C-" acetate and 
methyl labeled 8-methyl-8-hydroxy glutaric acid 
(HMG) into ‘cholesterol has been previously re- 
ported from this laboratory. In further studies 
with this system, the addition of emulsified 
squalene markedly reduced the radioactivity of 
the recovered cholesterol. The squalene after 
isolation was found to contain significant carbon 
14. C™ squalene of high specific activity was pro- 
duced biosynthetically with such a system and 
was found to be converted readily to cholesterol 
when incubated with the water soluble system. 
The method of preparing the aqueous enzyme 
extract has been modified to produce a system in 
which labeled HMG is a far better precursor of 
squalene than is acetate. This modified system can 
be lyophilized to obtain a stable active prepa- 
ration. Fractionation of this material with am- 
monium sulfate, followed by brief dialysis and 
lyophilization, yields a preparation with no 
activity. The addition of adenosinetriphosphate, 
diphosphopyridine nucleotide and hexose diphos- 
phate partially restored activity. Further stimu- 
lation could not be obtained by the addition of 
such co-factors as coenzyme A, cocarboxylase, 
pyridoxal phosphate, flavin adenine nucleotide or 
riboflavin phosphate. Incubation of the modified 
aqueous system with labeled HMG and squalene 
supplemented with geraniol or linalool was with- 
out effect on the incorporation of C™ into 
squalene. The addition of farnesol, however, re- 
sulted in a markedly decreased incorporation of 
the labeled substrate into squalene (10% of the 
control values). Preliminary experiments in- 
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dicate that there is some radioactivity associated 
with the recovered farnesol. 


657. Conversion of folic acid (PGA) to citro- 
vorum factor (CF) by chick liver acetone 
powder. V. M. Doctor anp J. B. TRUNNELL 
(introduced by W. H. Prrerson). Univ. of 
Texas, M. D. Anderson Hosp. and Tumor Inst., 
Houston. 

Previous investigations have shown that the 
enzymatic synthesis of CF from PGA by acetone 
powders of chick liver is optimal in presence of 
homocysteine, serine and Mgt*. (Proc. Soc. 
Exper. Biol. & Med. 87: 228, 1954). In later studies, 
it was noted that addition of DPN to the above 
system gives a 2-fold increase in the maximum 
obtainable conversion. Mechanism of CF synthesis 
by freshly prepared extracts of acetone powder 
was studied by incubating the latter with PGA, 
homocysteine (RSH), serine-3-C , Mg*t and 
DPN. A control experiment was simultaneously 
run with boiled acetone powder extract. The in- 
cubation mixtures were autoclaved, cooled, homog- 
enized, neutralized and filtered. The filtrates 
were concentrated under vacuum and chromato- 
graphed on paper strips with wet symmetrical 
collidine. The developed chromatographs were 
radioautographed. The enzyme incubated ma- 
terial contained a stationary spot at the origin 
followed by 5 faster moving components. The 
unreacted serine corresponded to the stationary 
spot, followed in order of movement by CF, 2 as 
yet unidentified components, methionine and 
another as yet unidentified component. The 
boiled enzyme control showed only 1 major 
stationary component corresponding to the un- 
reacted serine. This would indicate that the ex- 
perimental conditions which are suitable for an 
optimum CF synthesis also results in an increased 


methionine formation. The following mechanism 


is suggested: PGA + 4H ZF“ pGAH,; PGAH, 


+ serine — glycine + anhydroleucovorin + 
H:0; RSH + serine — RSCH.OH + glycine; 
RSCH.OH + anhydroleucovorin — methionine 
+ leucovorin. 


658. Aspartate utilization and carbon dioxide 
fixation into organic acids in homogenates 
of chick embryo liver. KENNETH O. DoNALD- 
son,* Litoyp H. NEwMANn* AND LAWRENCE M. 
MarsHatut. Dept. of Biochemistry, Howard 
Univ. School of Medicine, Washington, D. C. 
Carbon dioxide fixation into the organic acids 

in whole homogenates from the chick was char- 

acterized by a more rapid labeling of malate in the 
liver of the 8-day-incubated embryo than in the 

12 and 17 day. When the homogenates from 8, 10, 

12 and 17-day-old embryos are incubated with the 

label for more than 10 min., total radioactivity in 
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aspartate increased with embryonic age, while the 
activity for malate decreased. For any single stage 
of embryonic development, the total activity in 
aspartate increased abruptly after 10 min., the 
time (10 min.) after which the radioactivity of 
malate begins to sharply decrease. After hatching, 
the activity of aspartate and malate showed little 
change for all times of shaking the homogenate 
with the label. The aspartate labeled from bi- 
carbonate was converted by the whole homogenate 
of the 17-day-incubated embryo to compounds, 
some of which following separation on dowex 1, 
showed maximal absorption at 260 my. One of 
these compounds appeared to be synthesized 
more rapidly when glycine, as a substrate, was 
added to the modified Krebs ringer solution. The 
relationships between the abundance of the label 
in malate, aspartate and substances absorbing at 
260 my suggest that removal of aspartate is a 
significant driving force which influences the 
extent of incorporation of carbon dioxide into the 
organic acids of the chick embryo. 


659. Preparation of C“ totally labeled desoxy- 
cytidine. Mancourt DowniNna* AND B. §. 
ScHwWEIGERT. American Meat Inst. Fndn. and 
Dept. of Biochemistry, Univ. of Chicago, Chicago, 
Til. 

Totally labeled Euglena gracilis was grown with 
CO, as the sole utilizable carbon source accord- 
ing to the method of Rose and Schweigert (J. 
Biol. Chem. 202: 635, 1953). Diluent DNA from 
calf thymus was added in an amount equal to 3 
times the weight of dry powder of the Euglena 
gracilis. Fat and RNA were extracted by classical 
methods. All the acid-precipitable material was 
reacted with crystalline desoxyribonuclease and 
phosphodiesterase to obtain the mono-desoxy- 
nucleotides. The mono-desoxynucleotides were 
fractionated on an anion exchange resin (VOLKIN 
et al. J. Am. Chem. Soc.73 :1533,1951). Thepresence 
of radioactive nonultraviolet absorbing impurities 
was detected by following the radioactivity and 
the optical density of the fractions as they came 
off the column. Most of these impurities were '- 
moved by passing the desoxycytidylic acid 
through Dowex-50 (H*) at px 2.0 as shown by tie 
radioactivity/optical density ratios of the fixc- 
tions. The desoxycytidylic acid was converted to 
desoxycytidine by phosphomonoesterase «nd 
paper chromatographed by 3 separate solv:nt 
systems. Measured specific activity did not ‘le- 
crease during these purification procedures A 
portion of the nucleoside was degraded to ¢: to- 
sine by acid hydrolysis and the cytosine pur ‘ied 
by paper chromatography. The specific activity 
based on the carbon content remained unchan<ed, 
indicating that the preparation of desoxynuc'eo- 
side was free of radioactive impurities and there- 
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fore of high purity. Four micromoles of this 
material (specific activity of 1600 cpm/um of 
carbon) have been prepared. This material is 
being used to study the effect of vitamin Bis on 
the nucleic acid metabolism of Lactobacillus 
leichmannit. 


(60. Metal ion combination of deoxypentose 
nucleic acids. Epwarp L. DuGGAN AND 
Vincent L. Stevens.* Dept. of Physiological 
Chemistry, Univ. of California School of Med- 
icine, Berkeley. 

The Watson and Crick theory of DNA structure 
pictures a rigid, compact double helix with 
specific ‘pairing’ of guanyl-cytosy] residues and of 
adenyl-thymyl residues. The acid-base combi- 
nation of DNA, as obtained by Gulland, Jordan 
and Taylor (and others) is in agreement with the 
theory. The DNA ‘molecule’ should possess 1 
negative charge on each phosphory! residue at all 
pH values in the range of pH 2-12, except as modi- 
fed by protein or metal ion combination. The 
DNA ‘molecule’ may exist in a compact ‘native’ 
form with extensive G-C and A-T pairing. At 
pa values outside the range given, the DNA struc- 
ture should expand diametrically due to electro- 
static repulsion between the protonated adenine, 
cytosine and guanine amino groups (pH below 2); 
a similar expansion should occur at pu values 
above 12. In the pH range of pH 2-6, where the 
purine and pyrimidine residues show no im- 
mediate reaction with hydrogen ions, hindered 
reactivity for amino-reacting reagents should also 
be shown. Under these px conditions, metal ions 
may be effective in charting the existence of 3 
types of phosphoryl groups: 1) terminal phos- 
phates which release 1 hydrogen ion on combi- 
nation with metal ion, 2) ordinary diesterified 
phosphate, and 3) diesterified phosphate groups 
vhich are able on steric grounds to combine with 
metal ion in P/M** ratio of 2:1. The combination 
of various bivalent metal ions with DNA will be 
discussed from the above viewpoint. The evidence 
fom such combination will be used to test the 
multi-unit double helix modification of the Wat- 
son and Crick theory, as proposed by Dekker and 
Schachman. 


l. Adrenal response of vitamin-deficient 
rats to alcohol intoxication. G. M. Duncan* 
AND J. C. ForsBes. Dept. of Biochemistry, Med. 
College of Virginia, and Div. of Alcohol Studies 
and Rehabilitation, Commonwealth of Virginia, 
Richmond. 

We have shown previously that a significant 
tduction in adrenal cholesterol and ascorbic 
‘tid occurs in normal rats 4-6 hr. after a single 
itoxicating dose of ethyl alcohol. We have now 
‘ucied the influence of vitamin deficiencies on 
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this adrenal response to alcohol. Weanling albino 
rats were maintained on synthetic diets deficient 
in pantothenic acid (33-73 days) or in thiamine 
(21 days). Although the adrenal cholesterol and 
ascorbic acid was markedly reduced in the panto- 
thenic acid-deficient animals, a further drop 
occurred following alcohol intoxication, which, 
while less than was found in normal animals, was 
significant. Calcium pantothenate, 10 mg/rat/day 
to the deficient animals for 3 days markedly 
raised the levels of both cholesterol and ascorbic 
acid in the adrenals although food intake was 
restricted to the amount consumed before vitamin 
administration. However, alcohol intoxication in 
these rats was followed by only a slight drop in 
adrenal cholesterol which was not statistically 
significant at either the 4-6-hr.-period. The drop 
in adrenal ascorbic acid was nearly normal. The 
rats maintained on a diet deficient in thiamine for 
3 wk. showed a significant drop in adrenal choles- 
terol and ascorbic acid after the intoxicating dose 
of alcohol. Thiamine chloride, 1 mg/rat/day to 
these deficient animals caused a moderate in- 
crease in adrenal cholesterol and ascorbic acid. 
However, the drop in adrenal cholesterol follow- 
ing alcohol intoxication was insignificant and the. 
reduction in adrenal ascorbic acid was less than 
usually found. The reason for the failure to ob- 
tain the adrenal response in the deficient rats 
given pantothenic acid or thiamine for 3 days 
prior to intoxication is not clear. Some possi- 
bilities will be discussed. 


662. Urinary amino acid patterns following 
surgery. CHARLES H. Eapgs, JR. (introduced by 
DempsieE B. Morrison). Dept. of Biochemistry, 
Univ. of Tennessee, Memphis. 

The patterns of 14 amino acids excreted in the 
urine by surgical patients were determined both 
before and after surgery. The subjects were placed 
on rigidly standardized diets to minimize fluctu- 
ations in the amino acid excretion due to variable 
intake of protein. Twenty-four-hour urine samples 
were analyzed for the amounts of free amino acids 
as well as the total amounts of 14 amino acids 
both before and after surgical trauma. The 
amounts of free amino acids were determined on 
urease treated samples of urine while the total 
amounts of each amino acid were assayed on 
hydrolyzed samples. The assays were performed 
microbiologically, using Leuconostoc mesenteroides 
P-60, ATCC No. 8042. Since each subject served as 
his own control, comparison of the patterns of the 
amino acids excreted shows the changes of these 
patterns due to the events associated with surgery. 
The amino acid pattern changes are also compared 
to those changes observed in other types of 
trauma. The metabolic relationships of trauma 
and amino acid metabolism are discussed. 
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663. Purine metabolism in Ehrlich carcinoma 
cells. Mary Epmonps* anp G. A. LEPAGE. 
McArdle Memorial Lab., Univ. of Wisconsin, 
Madison. 

LePage has shown (Cancer Research 13: 178, 
1953) that the addition of unlabeled purines and 
their ribosides and ribotides can markedly reduce 
the in vitro incorporation of glycine-2-C'‘ into the 
nucleic acids of Ehrlich ascites cells. Similar ex- 
periments have been carried out with desoxy- 
nucleotides to determine their effects on the in- 
corporation of glycine into ribonucleic acid (RNA) 
and desoxyribonucleic acid (DNA). In contrast to 
adenosine-5-phosphate, desoxyadenosine-5-phos- 
phate was much less effective in diluting the radio- 
activity reaching either RNA or DNA. To obtain 
information on the nature of the reactions which 
effect this dilution, the acid-soluble extracts of the 
combined reaction mixtures and cells from experi- 
ments where unlabeled desoxy- and ribo-nucleo- 
tides or nucleosides had been added were analyzed 
by a combination of anion exchange and paper 
chromatography. Hypoxanthine and inosine with 
high specific radioactivities were isolated in ap- 
preciable amounts from experiments where un- 
labeled diluents had been added. There seemed to 
be a correlation between the effectiveness of a 
particular diluent and the extent of its conversion 
to inosine and hypoxanthine. When unlabeled 
inosine was added, the inosine and hypoxanthine 
reisolated contained a considerable fraction of the 
C'* utilized by the cells. Adenosine, desoxy- 
adenosine and desoxyinosine, which are largely 
converted to inosine or desoxyinosine and hypo- 
xanthine in these experiments, gave similar 
results. The ability of a compound to dilute the 
radioactivity reaching nucleic acid adenine could 
be correlated with a similar dilution of the acid- 
soluble adenosine-5-phosphate. Experiments with 
different levels of diluents are in progress. 


664. The first oxidative enzyme of tyrosine 
metabolism, p-hydroxyphenylpyruvate oxi- 
dase. Satty W. Epwarps,* Davin Y1-YuUNG 
Hs1a* anp W. EuGcene Knox. Cancer Research 
Inst., New England Deaconess Hosp. and Dept. of 
Biological Chemistry, Harvard Med. School, 
Boston. 

The enzyme of tyrosine metabolism which 
aerobically oxidizes p-hydroxyphenylpyruvate 
(pHPP) in the presence of ascorbic acid was puri- 
fied over 100-fold in good yield from pig liver. The 
preparations obtained behaved like a single en- 
zyme, which catalyzed the oxidation of 1 pHPP 
with the uptake of 1 O. and formation of 1 HGA 
and 1 CO:. The reaction was not a coupled oxida- 
tion involving peroxide. There was no evidence of 
step-wise reactions and no intermediates accumu- 
lated. The possible intermediate, 2,5-dihydroxy- 
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phenylpyruvate, was not oxidized by the enzyme 
nor did 2,5-dihydroxyphenylpyruvate inhibit 
pHPP oxidation in the system. For activity the 
enzyme required ascorbic acid or closely related 
acids, which could be replaced by catalytic 
amounts of dichlorophenolindophenol. No other 
added cofactors were required. There was a non- 
specific requirement for sulfhydryl compound 
(cysteine was ineffective) which had to be added 
to the reaction for maximal activity because of the 
—SH nature of the enzyme. Low concentrations 
of Hg**, p-chloromercuribenzoate, and N’-ethyl- 
maleimide inhibited the reaction. The effect of the 
first 2 inhibitors was reversed by added glu- 
tathione. There was marked inhibition of the 
enzyme by 10~* om diethyldithiocarbamate and less 
inhibition by a,a-dipyridyl, which suggested the 
presence of a metal in the enzyme. However, 
cyanide, phenylthiourea, a-benzoinoxime and CO 
did not inhibit the enzyme and no activation by 
added metal salts was obtained. 


665. Electrophoretic analysis of the activa- 
tion of alpha chymotrypsinogen. RIcHARD 
Ecan (introduced by W. H. SumMeErson). 
Enzyme Chemistry Branch, Chemical Corps Med. 
Lab., Army Chemical Ctr., Md. 

Counter-current electrophoresis can demon- 
strate the heterogeneity of the 7 times crystallized 
product of the slow activation of monophoretic 
chymotrypsinogen. The presence of beta and 
gamma chymotrypsin is indicated by pu-mobility 
studies as well as by experiments with artificial 
mixtures of the 3 components. Charge calculations 
according to the Debye-Hiickel-Henry theory and 
ultracentrifugation data suggest that the electro- 
phoretic separation is possible because of molecu- 
lar size differences. When the electrophoretic 
pattern is analyzed according to the modified 
moving boundary theory, 91% of the total protein 
is alpha chymotrypsin. None of these chymo- 
trypsins shows appreciable dimerization at px 2.5; 
this, plus the earlier demonstration of the invo!ve- 
ment of a histidine residue in dimerization (Fe:/cr- 
ation Proc. 13: 202, 1954) leads one to believe ‘hat 
dimerization occurs through a linkage betwee: ‘ e 
imidazole nucleus and the omega carboxyl of «ne 
of the dicarboxylic acids. The products of he 
rapid activation of chymotrypsinogen car be 
varied in a systematic fashion depending or ihe 
molarities of zymogen and trypsin, or on the °m- 
perature. Delta chymotrypsin plus var ible 
amounts of alpha chymotrypsin result. [he 
former migrates about 3% more slowly than #' pha 
chymotrypsin at pH 4.6. An active component 
moving 15% faster than delta or alpha can b» ob- 
tained by performing the activation in the »res- 
ence of chymotrypsin inhibitors like DF!’ of 
hydrocinnamic acid. This is probably pi ch:mo- 
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trypsin. The electrophoretic results are therefore 
consistent with Jacobsen’s activation scheme 
which is based on theoretical kinetic analyses. 


666. Acetate-activating enzyme of Rhodo- 
spirillum rubrum. Max EIsENBERG (intro- 
duced by Irwin B. Wiuson). Dept. of Neurology, 
College of Physicians and Surgeons, Columbia 
Univ., New York City. 

An enzyme has been partially purified from the 
photosynthetic purple bacterium, Rhodospirillum 
rubrum, which catalyzes the formation of acetyl 
coenzyme A from acetate, ATP and coenzyme A 
(Max ErsENBERG, Biochem. et biophys. acta, in 
press). The enzyme has been found to be relatively 
stable in the absence of high salt concentrations 
and to be free of acetyl CoA deacylase, ATPase 
and pyrophosphatase. The reaction is reversible 
and AMP and pyrophosphate have been identified 
as the end products of the reaction. The latter 
have also been shown to be inhibitors of the re- 
action, AMP being the most effective. A study of 
the properties of this enzyme has revealed them to 
be similar to those described for the yeast, heart 
muscle and plant enzymes. A study of the mecha- 
nism of the reaction has been undertaken with the 
aid of isotopes and the results will be discussed in 
relation to those recently obtained with the yeast 
enzyme (LIPMANN et al., J. Am. Chem. Soc. 75: 
3286, 1953). 


(67. Effect of 6-mercaptopurine on the inter- 
conversion of purine moieties in Lacto- 
bacillus casei. GERTRUDE B. ELION AND M. 
EArt Batis. Wellcome Research Labs., Tuckahoe, 
N. Y. and Sloan-Kettering Inst. for Cancer Re- 
search, New York City. 

Previous work with Lactobacillus casei (J. Biol. 
Chem. 204: 35, 1953; Federation Proc. 13: 203, 1954) 
indicated that 6-mercaptopurine may inhibit 
growth by interference with the interconversion of 
purines. Tracer studies on the utilization of 
adenine, guanine and adenosine-3’-phosphate for 
RNA adenine and guanine (J. Biol. Chem. 196: 729, 
12) have now been extended to include the 
eects of 6-mercaptopurine. In media containing 
both adenine and guanine the proportion of RNA 
adenine derived from the exogenous adenine is 
essentially the same as the proportion of adenine 
inthe medium. When the percentage of adenine is 
gre: ter than 50, 6-mercaptopurine has little effect, 
but at lower proportions the relative utilization of 
adenine is increased when 6-mercaptopurine is 
added. Adenosine-3'-phosphate is not as good a 
source of RNA adenine as are adenine or guanine 
but is an equally good source of RNA guanine. In 
inedium containing adenosine-3’-phosphate and 
gu:nine, there is a better utilization of adenosine- 
phosphate for RNA adenine when  6-mer- 
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captopurine is added but a poorer utilization 
for RNA guanine. 


668. The contractile proteins of dog heart. 
Eric ELLENBOGEN* aND RosBertT FE. Ouson. 
Dept. of Biochemistry and Nutrition, Grad. 
School of Public Health, Univ. of Pittsburgh, 
Pittsburgh, Pa. 

The chests of healthy dogs were opened under 
Nembutal anesthesia and respiration was main- 
tained by intermittent oxygen under positive 
pressure. Only those animals which manifested 
normal cardiac function as indicated by normal 
heart size, normal sinus rhythm, normal cardio- 
gram and normal arterial and venous pressures 
were used in these experiments. The dogs were 
killed by rapid excision of the beating heart. After 
chilling in ice water, actin and myosin were ex- 
tracted from the ventricles by the procedure of 
Szent-Gy6érgyi. The purified proteins were charac- 
terized by measurements of viscosity, sedimenta- 
tion, adenosinetriphosphatase activity and the 
ability to form actomyosin threads in vitro. The 
data obtained thus far suggest that dog cardiac 
myosin is a much smaller molecule than previ- 
ously reported for rabbit skeletal myosin with a 
molecular weight of the order of 100,000. Its sedi- 
mentation constant at pH 6.6 in 0.3 m KCl ranged 
from 3.5 to 4.9 S. compared with a value of 6.7 for 
rabbit skeletal myosin. From viscosity measure- 
ments, it appears that the molecule is much less 
asymmetric than rabbit skeletal myosin with a 
frictional ratio of about 1.2 and an Einstein co- 
efficient of about 5-6. Its ATP-ase activity, fur- 
thermore, is very low compared with rabbit 
skeletal myosin. Actomyosin gels and threads are 
readily formed by this myosin with dog heart 
actin which does not appear to differ from rabbit 
skeletal actin. Dog heart actomyosin threads con- 
tract in the presence of ATP as do rabbit skeletal 
actomyosin threads but the degree of ‘relaxation’ 
obtained with small amounts of digitoxin or 
detergent appears to be specific for the cardiac 
preparation. (Supported in part by grants-in-aid 
from the American Heart Assn. and the PHS.) 


669. Fluoroacetyl coenzyme A. W. B. EL.iorr 
AND ABRAHAM Marcus (introduced by WILson 
D. LANGLEY). Dept. of Biochemistry, Univ. of 
Buffalo School of Medicine, Buffalo, N. Y. 

In vitro attempts at synthesis of fluorocitrate by 
purified enzyme systems have been unsuccessful 
(PeTERs et al.). Recent studies in this laboratory 
indicate a possible biosynthetic pathway. Evi- 
dence for the conversion of fluoroacetate to 
fluoroacetyl coenzyme A was obtained using the 
crude pigeon liver enzyme system of Lipmann et 
al. Acylation with fluoroacetate increased with 
fluoroacetate concentration up to a limiting value. 
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This limiting value, common also to acetate, indi- 
cated an inhibition of a participating enzyme not 
reversible by addition of acetate or fluoroacetate. 
In order to study fewer components, fluoroacety] 
coenzyme A was synthesized and used with the 
‘acceptor fraction’ from pigeon liver in comparing 
acetyl coenzyme A and fluoroacetyl coenzyme A in 
the acylation of p-nitroaniline. The inability to 
quantitatively acylate could be due to a) inactiva- 
tion of the enzyme, b) destruction of the substrate 
(R-CoA), c) an equilibrium effect, or d) product 
inhibition. The experimental evidence favors d) 
since further addition of either substrate or en- 
zyme increased acylation. The large free energy 
changes involved seem to indicate that the 
effect was an inhibition of the enzyme, thus ex- 
plaining the small but definite increase in acyla- 
tion with added enzyme. Fluoroacetyl coenzyme A 
acts as a fluoroacetyl donor to a far greater extent 
than is apparent from studies involving fluoro- 
acetate and the crude enzyme system. 


670. Distribution of two types of alkaline 
phosphatase in rat liver cell fractions. 
ARTHUR J. Emery, JR.* AND ALEXANDER L. 
Dounce. Dept. of Biochemistry, Univ. of Roches- 
ter School of Medicine and Dentistry, Rochester, 
N.Y. 

The distribution of alkaline phosphatase in rat 
liver cell fractions was determined. A new all- 
glass, manually operated, ball-type homogenizer 
was used (A. L. Dounce etal., Federation Proc. 13: 
201, 1954). Rat liver cells were fractionated in a 
0.44 m sucrose medium, and nuclei isolated in both 
0.44 m sucrose and in the same medium adjusted to 
pH 6.0-6.2 with citric acid were examined. The 
alkaline phosphatase activity of the cell fractions 
was measured with the following substrates: 
sodium §-glycerophosphate, sodium p-nitrophenyl] 
phosphate, calcium §-naphthyl phosphate and 
calcium phenolphthalein phosphate, both in the 
presence and absence of added magnesium ions. 
The distribution of the enzyme after activation 
with magnesium was as follows: homogenate, 
100%; nuclei, 10-17%; mitochondria, <1%, mi- 
crosomes, 7-11%; and soluble fraction, 65-78%. 
The activity of the enzyme in the nuclear fraction 
was found to be slightly greater in the presence 
than in the absence of magnesium ions. Treatment 
of isolated nuclei with isotonic saline resulted in 
extraction chiefly of that form of the enzyme 
which can be activated by magnesium. When rats 
were fasted for 36 hr. prior to isolation of the 
nuclei, the amount of the type of enzyme that can 
be activated by magnesium was found to decrease 
markedly in the nuclei, but the amount of the type 
of alkaline phosphatase that is not activated by 
magnesium did not change appreciably. (Sup- 
ported in part by a research fellowship from the 
Biological Stain Commission.) 
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671. Renal excretion patterns of sodium, 
water and urea. THEODORE ENNS* AND Faran- 
cis P. Cur1narp. Depts. of Medicine and Physio- 
logical Chemisiry, Johns Hopkins Med. School 
and Med. Div., Baltimore City Hosps., Baltimore, 
Md. 

The Stewart-Hamilton principles for cardiac 
output estimations have been applied to the uri- 
nary system. Instantaneous injection of test sub- 
stances is made into the left renal artery, urine is 
sampled from each ureter separately for 30 periods 
each of 30 sec. duration. Correction is made for 
recirculation by subtraction period by period of 
the amounts excreted by the right kidney from the 
amounts excreted by the left kidney. The fractions 
of the injected materials excreted, corrected for 
recirculation, are plotted against time to give the 
renal excretion patterns and curves. No major 
differences are noted in the excretion patterns or 
in the extractions of simultaneously injected 
glomerular substances. The curves obtained for 
Na”? are lower than those for glomerular sub- 
stances and markedly skewed to the left. The 
appearance, modal, and mean transit times are less 
by approximately 45 sec. for Na* than for simul- 
taneously injected glomerular substances. Ap- 
proximately 40% of the eventually excreted 
sodium is in the urine before 5% of the glomerular 
substance is excreted. A large fraction of the 
excreted sodium apparently by-passes a portion 
of the tubular system, either from peritubular 
capillary blood to the thin segment or from the 
thin segment to the collecting ducts. Excretion 
patterns of water and urea will also be presented. 
The significance of the findings to current con- 
cepts of sodium and water excretion will be 
discussed. 


672. Vitamin B,, and metabolism of labile 
methyl groups. L.-E. Ericson,* A. E. 
Harper,* J. N. Witurams, Jr. ann C. A. 
E.vensem. Dept. of Biochemistry, Univ. of 
Wisconsin, Madison. 

The effect of vitamin Biz on rat liver betaive- 
homocysteine transmethylase and on the synthesis 
of labile methyl groups as measured by the forma- 
tion of methionine with the McCarthy-Sullivan 
method was studied. A vitamin By: deficiency 
decreased both the activity of the betaine-homo- 
cysteine transmethylase of rat liver and the ability 
of this organ to synthesize labile methyl groups. 
When rats were fed diets containing iodin«ted 
casein the liver transmethylase activity was 
further decreased but the effect of dietary vit»min 
Biz on the enzyme activity was abolished. Data 
relating changes in the vitamin Bz content of the 
livers to changes in transmethylase activity will 
be presented. In studies of the betaine-homocys- 
teine transmethylase of liver homogenates, 10 
effect was observed upon the addition of an apo- 
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enzyme preparation of the transmethylase. 
However, a stimulation was observed from the 
addition of purified cofactor during the early 
stages of development of a vitamin By: deficiency. 
The in vitro synthesis of labile methyl groups in 
rat liver homogenates was stimulated by the 
addition of vitzmin Biz in the presence of ATP 
and a-ketoglutarate. 


673. Methionine as a source of single-carbon 
units for nucleic acid synthesis. JamMEs L. 
FarRLEY AND Rospert L. HERRMANN (intro- 
duced by Rosert M. Hersst). Kedzie Chemical 
Lab., Michigan State College, East Lansing. 

A preliminary study has been made of the 
utilization of the methyl group of methionine for 
the production of the single-carbon units which 
are required in the biosynthesis of purines and 
thymine. Methionine-methyl C'* has been pre- 
pared. and administered to white rats. The rat 
DNA was isolated and degraded to yield the free 
nitrogenous bases. The bases were separated by 
ion-exchange chromatography and their content 
of carbon-14 was determined. Closely similar 
experiments were also performed with formic 
acid-C!4 to obtain data for comparison. The ob- 
served dilution of specific radioactivity from the 
precursor to the compound isolated was used as a 
quantitative measure of the degree to which a 
particular precursor was utilized. On this basis 
formic acid was used for purine biosynthesis to 
about 10 times the extent to which methionine was 
used. For thymine synthesis, however, formic acid 
was only about twice as effective as methionine. 
These results indicate that the methyl group of 
methionine was used for thymine synthesis by a 
route which did not involve free formate. The 
further significance of the results will be discussed. 


(4. Augmentation of yeast respiration by 
exogenous glycogen. FRANK W. Fa.gs (intro- 
duced by A. E. WiLHELM1). Dept. of Biochemis- 
try, Emory Univ., Emory University, Georgia. 
It has been found by polarographic oxygen 

consumption measurements, that exogenous gly- 

cogen induces a marked augmentation in the 
respiration rate of living yeast cells. With ap- 
propriate concentrations of added glycogen the 
respiration rate may be elevated to a level equal 
to that obtained with an equivalent amount of 
glucose. The respiration rate increases with in- 
treasing glycogen concentrations until the 
maximal rate (Vm) is obtained. With 0.5% yeast 
suspended in M/20 NaH2PQ, the Vm is reached 

tt a glycogen concentration of about 0.25%. 

Starch, dextran and dextrin may also bring about 

a increased respiration rate, but the increase is 

only a small fraction of that obtained with glyco- 

fen. The augmentation of yeast respiration by 
txogenous glycogen is of interest because nothing 
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is known concerning the mechanism involved, and 
secondly it is felt that this augmentation might 
prove to be a valuable tool for the in vivo measure- 
ment of the ‘biological activity’ of glycogens and 
other polysaccharides. Differences in the augmen- 
tation of yeast respiration elicited by glycogens 
from different sources and prepared by different 
methods, have been noted. Work is now in progress 
to determine whether these differences are due to 
the structure, purity or the hydrophilic nature of 
the glycogens. 


675. Chemiluminescences and _  photosyn- 
thesis. G. Ferrari, W. ArtTHuR AND B. 
STREHLER (introduced by H. Garrron). Bio- 
chemistry Dept., Fels Fund, Univ. of Chicago, 
Chicago, Ill. 

In 1951, a dim chemiluminescence in green 
photosynthesizing plants following illumination 
was described which behaved in all respects 
studied as though it were the reverse of normal 
photosynthetic reactions. This phenomenon has 
been further examined by Arnold and by Bruegger 
and Franck, whose findings have been consistent 
with earlier interpretations. In an attempt to 
identify the chemical compounds responsible for 
this luminescence, a variety of approaches have 
been used. We have found, following Arnold (who 
demonstrated that illuminated leaves plunged 
into liquid nitrogen and stored there in the dark 
would luminesce when warmed) that lyophiliza- 
tion of illuminated leaves gave powders which 
would luminesce when wetted, provided that the 
leaves were illuminated prior to freezing. Such 
powders retain this ability for at least several 
months (to luminesce when they are wetted). We 
have examined in some detail a variety of factors 
which influence this light emission. Using the 
sensitive bioluminescent assay (bacterial) for 
DPNH, we have studied the effect of light and 
dark periods on the level of DPNH in illuminated 
spinach leaves and chlorella. The DPNH level is 
markedly depressed 5 sec. after the illumination 
has ceased. An incidental, yet surprising, finding 
was made in these studies, namely, that the ex- 
tracts which contained DPNH also contained a 
substance, presumably formed in the light, which 
will chemiluminesce brightly in the presence of 
KCF (long-chain fatty aldehyde). Evidence con- 
cerning the nature of the reaction and reactants 
and the relation of this process to plant lumines- 
cence and bacterial luminescence will be discussed. 
(Work aided by Atomic Energy Comm. grant.) 


676. Assay of tyrosine substrates and in- 
hibitors by a new qualitative method. JoHN 
B. FreLtp AND Ricuarp P. SpENncER.* Dept. of 
Medicine, Univ. of Southern California School of 
Medicine and Los Angeles County Hosp., Los 
Angeles. 
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Previous techniques for measurement of the 
biological activity of tyrosine analogues have 
been burdensome and complex. These have in- 
cluded tissue culture growth, microbiological 
assay and manometric determinations. It was 
necessary to devise a simplified rapid test for use 
in a program designed to screen large numbers of 
compounds for inhibition of melanin metabolism. 
An in vitro qualitative colorimetric assay has been 
developed using potato tyrosinase as the enzyme 
source. Color production at 570 my was measured 
by an electrophotometer, first assaying the un- 
known in buffered tyrosinase, then in the presence 
of an active tyrosine-tyrosinase system. Color 
evolved at specified time intervals was then com- 
pared with that of a tyrosine-enzyme control. 
L-tyrosine, tyrosine ethyl ester and chloracetyl- 
L-tyrosine were found to be suitable substrates. 
The latter 2 compounds were attacked more 
readily than tyrosine itself. Diiodotyrosine, 
tyrosine disulfonate and the ortho-substituted 
phenols were without activity in the system given. 
These findings are in agreement with reported 
studies on the specificity and velocity of plant 
tyrosinase. A number of quinones, including 
hydroquinone, gave rapid color evolution. 
Ascorbic acid and mercaptosuccinic acid inhibited 
the reaction while iodoacetic acid was without 
effect on tyrosine oxidation. Harding-Passey 
melanoma was ground and extracted for purposes 
of comparison in the colorimetric assay. In this 
system DOPA was readily oxidized while L-tyro- 
sine, chloracetyl-L-tyrosine and tyrosine ethyl 
ester were without effect. The limitations of this 
method are: 1) inability to utilize compounds in- 
soluble in the solvents innocuous to the enzyme 
and 2) darkly-pigmented substrates of enzyme 
preparations. Quantitation of the procedure might 
result from the availability of a purified 
tyrosinase. (Supported by a grant from the Elsie 
Wolff Basch and the Lowell Bartlett Memorial 
Funds.) 


677. Thymine synthesized with C'‘ in the 
methyl group. R. M. Fink, R. B. HENDERSON* 
AND Kay Fink. Depts. of Physiological Chemis- 
try and Biophysics, School of Medicine, Univ. of 
California, Los Angeles, and Investigative Medi- 
cine Service, VA Hosp., Long Beach. 
Employing vacuum line techniques, 26.7 mg of 

sodium propionate-3-C!‘ were esterified with 

Et;PO; and condensed with ethyl oxalate in the 

presence of NaOEt. The product was reduced 

over PtO: to yield the ethyl ester of 8-methylmalic 
acid, which was hydrolyzed to the sodium salt and 
then condensed with urea in fuming sulfuric acid. 

The acid mixture was diluted, adjusted to px 4 

by gradual addition of IRA-400 resin (OH form), 

and chromatographed on washed paper sheets to 
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yield 2.4 mg of radiothymine. After incubation of a 
portion of the product with rat liver slices, a 
chromatogram of the deproteinized medium 
showed several radioactive spots, including 1 in 
the chromatographic position of BAIB (6-amino. 
isobutyric acid), constituting the first direct 
evidence that this compound is formed to a large 
extent from the added thymine rather than being 
in some manner ‘pushed out’ of the tissue in the 
presence of excess thymine. Elution of this radio- 
active spot for further tests with other solvent 
systems confirmed its chromatographic identity 
with authentic samples of BAIB. Conversion of 
the methyl carbon to urea was below the limits of 
detection, while in comparable experiments with 
thymine-2-C'*, urea was definitely radioactive 
and BAIB was nonradioactive but detectable with 
ninhydrin. The identity of other radioactive 
products is under investigation. (Aided by PHS 
Grant C-1669 and Univ. of California Cancer 
Research Funds.) 


678. Conversion of muscle phosphorylase b to 
phosphorylase a in cell-free extracts. 
Epmonp H. FiscHer* aNnp Epwin G. Kress. 
Dept. of Biochemistry, Univ. of Washington, 
Seattle. 

A study of resting muscle extracts has shown 
that phosphorylase is present mainly as phospho- 
rylase b, i.e. the form inactive in the absence of 
adenylic acid. In the presence of certain divalent 
metal ions (Ca**+, Mn**) and ATP, the enzyme is 
readily converted to phosphorylase a. Filtration 
through paper can furnish sufficient metal ions to 
bring about the conversion in fresh crude extracts. 
The reaction is enzymatic, requiring a protein 
fraction from muscle. Phosphorylase a obtained 
from phosphorylase b after the conversion reaction 
has been isolated in the crystalline form and 
shown to be identical to crystalline phosphory|ase 
a as described by Cori and co-workers (GREEN 
AND Cort, J. Biol. Chem. 151: 21, 1943). The sig- 
nificance of these results in terms of the pliysi- 
ological role of phosphorylase in glycogenol ysis 
will be discussed. 


679. Electrophoretic evidence for existen«e of 
a carbamino protein in rat serum. Mari! A. 
FiscHER AND MarGareT Z. MaGEE.* Bioch: 'i:'8- 
try Dept., Univ. of Pittsburgh School of Medi: ine, 
Pittsburgh, Pa. 

Incubation of rat serum in the presence of NH; 
for 5 hr at 37°C under a Ne atmosphere decr« «sed 
the amount of albumin and correspond ugly 
increased the quantity of a,-globulin. The co \ver- 
sion of protein of a mobility of albumin ito 4 
molecule which as a slower mobility appears ‘0 be 
due to the loss of carbamino COz. The NH; :aole- 
cules seem to act as acceptors of the CO, The 
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reiction does not occur at px’s of 7.5 or below 
where the acid salts of NH; predominate, nor does 
it take place if CO. is incorporated into the gas 
phase with which the serum is equilibrated. Free 
CC, competes with carbamino CO; in the reaction 
with NH; because inhibition by COs: readily is 
overcome by increasing the concentration of 
NE,;. Although the course of NH; is unimportant, 
NH, is required in order to release the carbamino 
CO. from the protein. If no NH; is present, re- 
ducing the CO: content of the gas phase or chang- 
ing the px of the serum during the incubation has 
no effect on patterns of rat sera obtained by elec- 
trophoretic analysis in barbital buffer at px 8.6. 


680. Testosterone glucuronide; its formation 
by surviving liver slices acting on testos- 
terone. WILLIAM H. FIisHMAN AND HsIEN-GIEH 
Siz.* Cancer Research and Cancer Control Unit, 
Tufts College Med. School, Boston, Mass. 

The rapid disappearance of testosterone during 
its incubation with surviving tissue has usually 
been attributed to its direct conversion to 
saturated and unsaturated 17-ketosteroids. Ex- 
perimental evidence now indicates that the forma- 
tion of testosterone glucuronide is one of the Ist 
steps of testosterone metabolism. The system 
contains fine slices of fresh rat liver suspended in 
Krebs-Ringer phosphate buffer plus testosterone 
in propylene glycol. This mixture is incubated 
for 2 hr., deproteinized and the unchanged testos- 
terrone removed by extraction with benzene at 
pu 7.5. The conjugated testosterone is then ex- 
tracted with ethyl acetate from the aqueous 
phase, adjusted previously to pu 2.0. The ethyl 
acetate extract is evaporated to dryness, dissolved 
in HxO, and is hydrolyzed by 8-glucuronidase. 
The enzyme digest is extracted with benzene and, 
after removing the solvent, testosterone is identi- 
fed and its amount measured. For these purposes, 
use was made of its characteristic UV spectrum in 
methanol solution, in H2SO, and as the thiosemi- 
carbazone derivative in methanol. Liver slices 
prepared from dog, rabbit, mouse, guinea pig and 
hmster all were able to form testosterone 
glucuronide. Data will be presented detailing the 
conditions favoring this conjugation and the 
possible significance of this new pathway of 
testosterone metabolism will be discussed. 


81. Biosynthesis of methylmalonate and its 
isomerization to succinate. MARTIN FLAVIN 
(introduced by Ropert C. WaRNER). Dept. of 
Biochemistry, New York Univ. College of Medi- 
cine, New York City. 

Dialyzed pig heart extracts supplemented with 
previonyl CoA, ATP and Mg?**, fix C'4O, to form 
tarvoxyl-labeled methylmalonate (isosuccinate) 
® a derivative easily converted to methyl- 
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malonate. The product formed by rat liver ex- 
tracts under identical conditions is succinate. 
Propionyl CoA may be replaced, although less 
effectively, by propionate and CoA. The 
dicarboxylic acids have been identified by chroma- 
tography and crystallization with carrier following 
ether extraction before and after oxidation with 
acid permanganate. The synthesis of labeled suc- 
cinate by liver extracts, in the presence of C!4O, 
or propionate-l-C!‘, is not affected by addition 
of large amounts of unlabeled methylmalonate 
indicating that free methylmalonate is not an 
intermediate in the synthesis of succinate in this 
case. However, when carboxyl-labeled methyl- 
malonate (isolated from heart extracts incubated 
with either C!4O2. and propionate or CO and 
propionate-l-C ‘) is incubated with liver extracts, 
it is largely converted to C'‘-succinate and the 
radioactivity of the latter is the same regardless of 
the presence or absence of large pools of unlabeled 
KHCO;, propionate, or propionyl CoA in the 
reaction mixture. The isomerization requires ATP, 
CoA and Mg**, suggesting activation to methyl- 
malonyl CoA as a preliminary step. Although 
there are some indications that CO: stimulates the 
isomerization reaction, this does not seem to 
occur through the intermediary formation of a 
carboxymethylmalonate derivative since both 
carboxyls of methylmalonate are retained in the 
succinate formed. The conversion to succinate, 
either directly or via methylmalonate, may be an 
important pathway of propionate metabolism. 


682. Enzymatic levels in the growing and 
spontaneously regressing Flexner-Jobling 
carcinoma. P. J. Fopor, P. TomMasHersky* 
AND C. Funk. Dept. of Biochemistry, New York 
Med. College and Funk Fndn. for Med. Research, 
New York City. 

The levels of catheptic activity, acid and al- 
kaline phosphatase in the non-necrotic tissue of 
growing and spontaneously regressing tumors have 
been investigated. Catheptic activity was meas- 
ured by the liberation of tyrosine from hemoglobin 
and phosphatase by the liberation of phenol from 
phenylphosphate. In both instances Lowry’s 
modification of the Folin method was adopted. A 
critical examination has been made of the assay 
system with reference to enzyme and substrate 
concentration as well as to incubation time. In 
the course of tumor regression catheptic activity 
increases from 2- to 5-fold as compared to the 
activity in tumors still increasing in size. In con- 
tradistinction, no increase in catheptic activity 
was noticed in the course of the first 10 days of the 
most intense tumor growth. The increase in 
catheptic activity in the course of tumor regres- 
sion has been interpreted as part of an ‘autolysis 
in vivo’ concerned with the breakdown and re- 
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moval of the tumor proteins. While the level of 
acid phosphatase varies but slightly, the alkaline 
phosphatase was found to be low in tumors in the 
first 9 days following implantation. It then in- 
creases markedly, but in the regressing tumors it 
is again very low. Alkaline phosphatase activity 
thus seems to go through a maximum: it is low in 
the first stages of tumor growth, it increases with 
the growth of the tumor and in the course of re- 
gression it is reduced again to very low levels. 


683. Adsorption, latent period and early virus 
release in monkey kidney and HeLa cell 
cultures infected with poliomyelitis virus. 
JORGEN Focu (introduced by HEInz FRAENKEL- 
Conrat). Virus Lab., Univ. of California, 
Berkeley. 

Roller tube monolayer cultures of the 2 cell- 
systems have been infected with poliomyelitis 
virus and the amount of virus adsorbed has been 
studied with variation in multiplicity of infection, 
adsorption time, temperature and pu. The time 
at which virus release begins and the amount of 
virus released in the early hours was studied under 
these different conditions. The estimation of virus 
release is based on the degree of cytopathogenic 
effect. at different times after inoculation in sub- 
cultures grown in Parker’s medium 199. It was 
found that the earliest release of virus is between 
34-4 hr. for monkey kidney cells and 3-3} hr. for 
HeLa cells with high multiplicities of infection 
(= 20 plaque forming units (p.f.u.) per cell). The 
latent period increases as the multiplicity de- 
creases. For both cell-systems this period is found 
to be 4-5 hr. with multiplicities as low as 1 p.f.u./50 
cells. Virus is adsorbed to cells at room temper- 
ature (22°) but in amounts considerably less than 
at 37°C. With a multiplicity of 20 p.f.u./cell a latent 
period of 5-6 hr. was observed with an adsorption 
time less than 15 min.; with adsorption from 15 
to 60 min. the latent period was 33-4 hr. The px 
range of 6-8 had no effect on the length of the 
latent period or on the amounts of virus released 
during the early log phase of virus growth. 


684. Conformation changes in globular pro- 
teins at low pH. JosEPpH F. FosTER AND JEN 
Tst Yana.* Dept. of Chemistry, Purdue Univ., 
Lafayette, Ind., and Dept. of Chemistry, Harvard 
Univ., Cambridge, Mass. 

Recent studies by intrinsic viscosity and optical 
rotation imply that bovine plasma albumin is sub- 
ject to a drastic change in conformation in acid 
solution. It has been suggested by the authors 
(J. Am. Chem. Soc. 76: 1588, 1954) that this altera- 
tion is an ‘all-or-none’ transition from the compact 
‘native’ form to one which is highly expanded. 
It appears probable that the expansion equi- 
librium must exist even under physiological con- 
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ditions, although the apparent equilibrium 
constant (ratio of concentration of expanded to 
‘native’ forms) would probably be only of the 
order 10-*. From the standpoint of gross physical 
properties, the process appears to be ‘fully re- 
versible, but there remains the question of whether 
reversal is complete with respect to detailed ar- 
rangement of each amino acid residue. In view of 
the prevailing impression that protein specificity 
depends, at least in large part, on the existence of 
a definite folded configuration, it is of interest to 
extend these studies to other proteins, especially 
to those possessing known biological function. 
Approximately a dozen have now been examined 
in acid solution, including several enzymes and 
zymogens. Human plasma albumin almost cer- 
tainly behaves in a manner closely similar to the 
bovine protein, and it seems probable that the 
mammalian plasma albumins in general possess 
this configurational flexibility. Human y-globulin 
also shows strong evidence of molecular expansion, 
but the other proteins examined appear to be 
relatively stable from this point of view. Some 
implications of these results are pointed out. 
(Supported in part by Grant C-2248 of the Natl. 
Insts. of Health.) 


685. Azide inhibition of potassium transport. 
E. C. Fou.xkes (introduced by Z. B. Miter). 
May Inst., Jewish Hosp., and Dept. of Physiology, 
Univ. of Cincinnati College of Medicine, Cin- 
cinnati, Ohio. 

From the dilution of anions added to suspensions 
of yeast or leucocytes their volume of distribution 
(anion space) was calculated. The azide space of 
suspensions determined in this way invariably 
exceeded the chloride or thiocyanate space. The 
excess dilution of added azide is a measure of 
azide uptake by the cells. In yeast, azide was 
taken up against a concentration gradient at 0°C. 
The azide accumulation is attributed to interac- 
tion of azide with cell constituents. Conway and 
others have shown that one azide sensitive cell 
constituent, probably a hematin compound, is 
part of the K transport system in the cell wall. 
Experiments are here described dealing with the 
K uptake by K deficient yeast. This uptake is 
strongly inhibited by azide at px 6, but noi at 
pH 8. As a carrier must be localized in the «ell 
membrane, impermeability of the cell canno' ex- 
plain the absence of inhibition by azide ion. It 
is concluded that like cytochrome oxidase, K 
carrier is inhibited by undissociated hydr:.zoic 
acid. If 1 m of carrier binds 1 m of inhibitor, the 
dissociation constant of the carrier —HN; cor plex 
is 2.5 X 10-5 at 31°C, 1.7 X 10-5 at 21°C. The 
increment of combined azide was determin d in 
yeast on raising the extracellular concentr «tion 
of inhibitor over a range corresponding ‘o an 
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increase from 30 to 70% inhibition of K transport. 
Other cell constituents may react with azide in 
this range so that the value calculated for the 
coucentration of K carrier in the cell will be a 
m:ximum value. Three separate experiments gave 
a concentration of 0.20-0.23 um K carrier/gm 
fresh yeast. 


686. Protein genealogy. Sipney W. Fox, 
Dorotay De FontTaineE* AnD PavuL G. 
HomeyYer.* Chemistry and Statistics Depts., 
Iowa State College, Ames. 

A Darwinian explanation (Am. Naturalist 87: 
258, 1953) for microheterogeneity in protein 
(Corvin, Smita AND Cook, Chem. Revs. 54: 687, 
1954) has led to studies of kinship in proteins. 
Statistical comparison of quantitative composi- 
tion data of proteins from a wide variety of sources 
has been performed with the aid of an index of 
correlation. The results suggest, among other 
conclusions, that tracing evolution of protein may 
be feasible. This evaluation is independently 
supported by application of a quantitative method 
of peptide sequential analysis which can be ap- 
plied to the mixed proteins of an entire biological 
system (J. Am. Chem. Soc. 76: 3701, 1954). 
Fourteen amino acids have been analyzed in the 
N-terminal position and 7 in the N-penultimate 
position in the seeds of corn, wheat and rye. In 
each of these L-lysine is the only amino acid which 
is substantially terminal and L-arginine the only 
one which is substantially penultimate. This type 
of characterization suggests a high degree of struc- 
tural homogeneity in the whole protein on a per- 
centage basis. Analyses of the whole river algae 
and reeds from Yellowstone Park indicate that 
these organisms also have, percentagewise, the 
same dominant structure. L-Lysine has also been 
found to be N-terminal in soybean (Fox, WARNER 
AND Hurst, unpublished). The presence of N-.- 
lysine in cereals may contribute to the relative 
destructibility of L-lysine in thermal processing of 
foods. The stepwise quantitative sequential 
method of peptide analysis has been found to be 
uniquely useful in characterizations of this type. 


7. Isolation of estriol from human me- 
conium. FartaH ELLEN FRANcIS AND RALPH 
A. Kinsetua, Jr. (introduced by CHARLES 
Hueu Nerison). Depts. of Biochemistry and 
Internal Medicine, St. Louis Univ. School of 
Medicine, St. Lowis, Mo. 

Isolation and identification of crystalline 
hetabolites of the steroid hormones from human 
intestinal excreta has not been reported. Attempts 
to isolate these metabolites have been complicated 
by factors associated with bacterial growth. Me- 
tonium, the intestinal content of the fetus and 
newborn is advantageous because it does not 
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contain bacteria at the time of birth. Butanol 
extracts of an 800 gm pool of meconit .n passed on 
the Ist day of life were prepared and taken to 
dryness. Aqueous suspensions of the residue were 
extracted with petroleum ether and with diethyl 
ether and then bacterial 8-glucuronidase was 
added. The residue of an ether extract was divided 
into ketonic and nonketonic fractions using 
Girard’s Reagent T. The nonketonic fraction 
was partitioned between benzene and 0.075 m 
K:HPO,. 22 mg of semicrystalline material were 
obtained on evaporation of an ether extract of 
the phosphate solution. After crystallization, the 
compound melted at 279-280°; m.p. of authentic 
estriol, 280-281°; m.p. of mixture with estriol, 
279-280°C. Biological activity was the same as 
that of estriol as determined by the Marrian 
procedure. Subsequent treatment of the glu- 
curonidase hydrolyzed solution with phenol- 
sulfatase followed by extraction, separation and 
partition yielded 4.7 mg of estrogeric substance 
(Kober determination). 2.5 mg of estrogen were 
also obtained by the same procedure from the 
ether extract made prior to hydrolysis and pos- 
sessed the biological activity of estriol. Neither 
estrone nor estradiol was detected in any of the 
extracts. 


688. Enzymic hydrolysis of phosphatidal 
choline. RoBert E. FRANzL* AND Maurice M. 
Rapport. Sloan-Kettering Inst. for Cancer 
Research, Sloan-Kettering Div., Cornell Univ. 
Med. College, and Div. of Labs. and Research, 
New York State Dept. of Health, New York City. 
The isolation from bovine muscle of a glycero- 

phospholipide containing fatty aldehyde and 

choline in 2 fatty chains per atom P raised the 
question, in the absence of an absolute quantita- 
tive method for analysis of aldehyde content, of 
how to determine the possible presence of lecithin. 

For this purpose snake venom lecithinase A was 

employed (HANAHAN, RopBELL AND TURNER). 

We found that the aldehyde containing phospho- 

lipide (phosphatidal choline) is hydrolyzed by the 

enzyme at a rate comparable to that observed with 
egg lecithin. This indicates that phosphatidal 
choline contains an esterified fatty acid in the 


‘alpha-position (HANAHAN) and that the aldehydic 


chain must be linked through the beta-hydroxyl 
of the glycerol residue. The hydrolysis product 
does not differ from the native phospholipide in 
its rate of reaction with the Schiff reagent, sug- 
gesting that the aldehyde is not linked to the fatty 
acid as proposed by Baer and Stancer. When the 
enzymic hydrolysis of phosphatidal choline is 
complete, residual ester linkage is still detectable, 
indicating the presence of some phosphatidyl 
choline. The hydrolysis of phosphatidal choline 
shows that while snake venom lecithinase A re- 
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quires a fatty chain blocking the beta-hydroxy] in 
order to split the alpha-ester bond, it is indifferent 
to the type of linkage which connects this chain. 
The enzyme has no action on the fraction contain- 
ing phosphatidal ethanolamine as its principal 
component. 

689. Derivative spectrophotometry. C. S. 

Frencu. Carnegie Inst., Stanford, Calif. 

The detection of small spectral absorption 
bands overlapped by intense absorption of other 
substances is facilitated by the use of curves of the 
first derivative of transmission with respect to 
wavelength. A spectrophotometer for recording 
such curves directly is under development. Its 
performance and application to biochemical prob- 
lems will be illustrated by recorded curves. 


690. Metabolic stability of deoxyribonucleic 
acid (DNA) in nongrowing tissue. JACQUES 
R. Fresco,* AARON BENDICH AND Percy J. 
RussE.x, Jr.* Sloan-Kettering Inst. for Cancer 
Research, New York City. 

Incorporation studies with labeled phosphate, 
adenine and orotic acid support the view that the 
DNA of nongrowing mammalian cells is, meta- 
bolically, essentially inert. This concept has been 
questioned as a result of work with labeled glycine 
and formate and it was suggested that the DNA 
formed from these precursors is biologically dif- 
ferent and turns over faster than that synthesized 
from exogenous purines. Those conclusions stem 
only from examination of the ratio of incorpora- 
tion of isotope into RNA and DNA. To resolve the 
problem of the metabolic activity of DNA, a 
turnover study was conducted in which the loss 
of isotopes was followed. Adenine-1,3-N' and 
glycine-2-C'* were injected simultaneously to 
partially hepatectomized adult rats, thus achiev- 
ing adequate labeling of the liver DNA. Starting 
with the 30th postoperative day, the course of 
disappearance of N'® and C4 in the liver DNA 
bases was followed over a 3-month period. The 
data revealed that the specific activities of the 
purines labeled with C' and those with N?® de. 
crease at identical rates and also that the C' 
activities of all the bases decrease at about the 
same rate. The apparent turnover of liver DNA, 
which in any case is very slow (half-time about 
1 yr.), can actually be accounted for by an equiva- 
lent small gain in liver weight during the 
experimental period. It is concluded that there is 
DNA in nongrowing cells which is not in a ‘dy- 
namic state’, and that such DNA can be synthe- 
sized from glycine as well as from adenine. 


sulfite 
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691. Hypoxanthine, coenzyme of 
oxidase. Irwin FRIDOVICH* AND 
HanvDuerR. Duke Univ., Durham, N. C. 
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A sulfite oxidase system has been parti illy 
purified from extracts of acetone-powdered dog 
liver. The reaction may be followed manometri- 
cally (optimum pu 9.3) or by methylene ‘lue 
reduction (optimum pH 7.5). Dialysis inactiv.tes 
the dye reducing system; activity is restored by 
liver extract. The responsible agent in the extract 
was isolated and identified as hypoxanthine. 
Inosine was equally effective whereas adenine, 
xanthine, TPN, DPN, FMN, FAD, CoA, GSH, 
pyridoxal phosphate, ascorbate, cocarboxylase 
and ATP were inactive. Since dye reduction igs 
inhibited by 10-4 M arsenite or p-chloromercuri- 
benzoate, and since cysteine, but not GSH, serves 
as substrate in place of sulfite, the initial reaction 
may be bisulfite cleavage of a disulfide yielding 
sulfate and 2 sulfhydryl groups. Terminal oxida- 
tion, in these preparations, is accomplished by 
a cyanide-sensitive metallo(?)flavo-protein, sug- 
gesting that the role of hypoxanthine is somewhat 
analogous to that of DPN in a-keto acid oxidation. 
Dialysis does not inhibit activity as assayed 
manometrically, but xanthine oxidase or charcoal 
treatment abolish such activity which is then 
restored by hypoxanthine, indicating the presence 
of nondialyzable ‘bound’ hypoxanthine. In both 
assays, the system is phosphate dependent and 
inhibited by thiosulfate. Whereas these prepara- 
tions exhibit no xanthine oxidase activity, purified 
cream xanthine oxidase readily catalyzes sulfite 
oxidation even in the presence of sufficient cyanide 
or pteridylaldehyde to inhibit completely normal 
xanthine oxidase activity, providing hypoxanthine 
or xanthine is present. The latter cannot be re- 
placed by those aldehydes which are susceptible 
to oxidation by xanthine oxidase. Sulfite oxidation 
by xanthine oxidase is repressed by cyanide and 
pteridylaldehyde in combination and inhibited by 
arsenite or p-chloromercuribenzoate. 


692. Metabolic fate of doubly labeled 
heterologous proteins. WALLACE FRIEDE"!¢ 
AND Harry WALTER (introduced by Friix 
Havurow1tTz). Dept. of Chemistry, Indiana U.’:., 
Bloomington. 

Traces of I'*! are frequently used as labels | 
injected serum proteins. The fate in rats of ‘|| 
‘external’ label was compared with a labei 
corporated into the peptide chain of the inje 
protein. Doubly labeled proteins were prep 
by administering S**-amino acids to guinea 
and labeling the isolated S*5-serum proteins ° 
traces of I'*!. The ratio I'*4/S%5, calculated |: 
the decay rate of the protein-bound radioacti 
was much lower in the liver proteins of th¢ 
than in the injected protein. Evidently, the 1 °ta- 
bolic fate of the S*5-amino acids of the inj« ‘ted 
protein is different from that of the I'*! labe! The 
relative accumulation of protein-bound $*-i::ino 
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ac ds in the liver, indicated by the low [!1/§3 
ra‘io, is not prevented by the daily injection of 
nc radioactive cystine and methionine. Hence it 
ca not be due to the transfer of S**-amino acids 
frm the injected protein to tissue proteins. It 
m:v be caused by deiodination and deposition of 
th: deiodinated protein, or by the transfer of 
pe; tides containing S**-amino acids from the 


inj»cted serum protein to tissue proteins. Nine - 


da's after injection of doubly labeled protein, 
prevein-bound §$% is more evenly distributed 
among the subcellular fractions of the liver 
homogenate than the I'*!, After 6 wk. S** is con- 
cenirated in the nuclear proteins whereas the 
['3! activity is higher in the proteins of the cyto- 
plasmic granules. (Supported by research grants 
RG-1852 of the PHS and P-19 of the Am. Cancer 
Society, and by contract AT-11-1 of the Atomic 
Energy Comm. and 282(00) of the Office of Naval 
Research. ) 


693. Inhibition of lytic action of lysozyme 
by its methyl and formyl derivatives. 
Epwarp H. FrRIEepDEN. Arthritis Research Lab. 
and Cancer Research and Cancer Control Unit, 
Tufts College Med. School, Boston, Mass. 
Consideration of current concepts of the mecha- 

nism of enzyme action suggests that the essential 

structural features of an enzyme (or other biologi- 
cally active protein) are of 2 types: 1) those neces- 
sary for combination of protein with substrate (or 
tissue acceptor) and 2) those which are responsible 
for catalytic activity. Inactivation of an enzyme 
night occur by appropriate alteration of either or 
both kinds of groups. Specific alteration of es- 
sential structural features of type 2 should result 
ina derivative which would retain its property of 
combining with substrate, but would be devoid of 
the catalytic activity of the native protein. Under 
suitable conditions, such derivatives should be 
capable of inhibiting the action of the native 
enzyme. On the basis of several considerations, 
chiefly the necessity for working in a range of 
rlatively high molecular ratios of enzyme to 
substrate, lysozyme was selected as a suitable 
enzyme for experimentally testing the above hy- 
pothesis. Both the methyl and formy] derivatives 
of lysozyme have been found to inhibit the lytic 
ation of the native enzyme upon a suspension of 
killed mierococcus lysodeikticus. Inhibition of 
lysonyme (3.33 ug/ml) may be demonstrated with 
het'iyl lysozyme concentrations of 20-40 ug/ml 
ind with formyl lysozyme at concentrations of 

{0-10 ug/ml. The extent of inhibition is 60-65% 

tt he upper ends of the concentration ranges 

ind: cated. 


4. In vitro formation of thymidine from 


tracil deoxyriboside, an aminopterin- 
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sensitive reaction. Morris FRIEDKIN AND 

DEWaynNeE Roserts.* Dept. of Pharmacology, 

Washington Univ., St. Louis, Mo. 

Radioactive uracil deoxyriboside (UDR) was 
prepared by enzymatic reaction of 2-C'‘-uracil 
with deoxyriboside-1-phosphate (J. Biol. Chem. 
207 : 257, 1954). UDR was incubated with suspen- 
sions of chick embryo or rabbit and chicken bone 
marrow in Tyrode’s medium for 1-2 hr. Only the 
thymidine of DNA became labeled. No significant 
radioactivity was found in DNA cytosine 
deoxyriboside or any other DNA or RNA com- 
ponent. Under the same conditions 2-C'!-uracil 
was not utilized for DNA synthesis. Free radio- 
thymidine was detected in alcohol extracts of 
incubation mixtures. Incorporation of counts 
from UDR into DNA thymidine.but not into free 
thymidine was considerably lowered by the addi- 
tion of nonlabeled thymidine during incubation. 
While the conversion of UDR to DNA and free 
thymidine was markedly inhibited by the addition 
of aminopterin (1 y/ml), the incorporation of 
radiothymidine into DNA was unaffected by high 
concentrations of aminopterin (100 y/ml). Citro- 
vorum factor reversed although not completely 
the aminopterin inhibition. These experiments 
suggest that free thymidine formed by way of a 
folic acid dependent methylation of uracil de- 
oxyriboside is then utilized in the synthesis of 
DNA. UDR (or aclosely related derivative) rather 
than a cytosine derivative may be the acceptor 
of the hydroxymethyl group of serine (ELWYN 
AND SPRINSON, J. Biol. Chem. 207 : 467, 1954) or of 
formate (Torrer, J. Am. Chem. Soc. 76: 2196, 
1954). (Supported in part by a Natl. Cancer Inst. 
grant (C-2166).) 


695. Active surface of sarcosine oxidase. 
WILHELM R. FRISELL (introduced by R. M. 
Hit). Dept. of Biochemistry, Univ. of Colorado 
School of Medicine, Denver. 

Our earlier studies on N-methyl metabolism 
showed that methoxyacetate, the analogue of 
sarcosine in which N is replaced by O, can interfere 
with the oxidative demethylation of sarcosine. 
In collaboration with Dr. C. G. Mackenzie the 
mode and specificity of this inhibition have now 
been investigated in detail. Kinetics analyses have 
provided evidence that the inhibition by methoxy- 
acetate is substrate-competitive. Further, it has 
been demonstrated that acetate itself, despite 
major differences in structure from sarcosine, also 
possesses competitive inhibitory activity of a 
comparable order of magnitude. Both inhibitors 
are devoid of substrate activity and their action is 
reversible. The Michaelis constant for sarcosine 
is 1.4 X 10-3 M/land the values of K; for methoxy- 
acetate and acetate are 1.8 X 10-* and 2.7 X 107% 
M/1, respectively. Stemming from these observa- 





216 


tions, competitive inhibition analysis has been 
employed to map the structure of the active site 
of the sarcosine oxidase. By investigating a variety 
of analogs of methoxyacetate and acetate we have 
been able to evaluate the effects on enzyme bind- 
ing of such factors as the electronegativity and 
volume of substituted terminal methyl groups, 
substitution in terminal carboxyl groups, the 
electrophilic character of intervening substituents 
and molecular length. From the structural re- 
quirements for competitive inhibition derived 
from these data it has been deduced that the 
active site of the sarcosine oxidase possesses 2 
electrophilic regions and a hydrocarbon moiety. 
The arrangement of these groups is such that sar- 
cosine assumes its most compact or square con- 
figuration in fitting the active surface. Under these 
conditions it is reasonable that the inhibitory 
activity of acetate should approach that of 
methoxyacetate since there is virtually no differ- 
ence in the lengths of the axes passing through the 
carboxyl and methyl groups of acetate, methoxy- 
acetate and sarcosine. 


696. Effects of fructose on acetate utilization 
in the alloxan diabetic rat. CHARLES E. 
Frouman* anp James M. OrTEN. Dept. of 
Physiological Chemistry, Wayne Univ. College of 
Medicine, Detroit, Mich. 

The blood sugar levels of normal and alloxan 
diabetic rats given fructose as a sole source of 
carbohydrate for 2 wk. were found to be similar to 
those of animals fed on diets in which the fructose 
was replaced by glucose. When alkalosis was 
induced in diabetic animals by feeding sodium 
bicarbonate, a slight drop in blood sugar was ob- 
served in both glucose- and fructose-fed animals. 
Dietary fructose did not appear to be better 
utilized than glucose by any of the diabetic ani- 
mals. After the experimental period all animals 
were given C'4-labeled acetate intracardially. Five 
minutes later the animals were killed and the 
levels and radioactivity of the acids of the tri- 
carboxylic acid cycle in the liver were measured. 
The authors have previously demonstrated that 
less acetate is converted to the cycle acids by 
fasting diabetic rats than by normal animals. 
The effect of administered fructose, glucose and 
sodium bicarbonate on this conversion was de- 
termined. The results of a study of the relationship 
between the utilization of acetate and the px of 
extracellular fluid in the liver was also studied. 
In the diabetic liver the px is lower than that of 
normal controls. This may be related to the im- 
paired utilization of acetate in the alloxanized 
rat. (Supported by Grant No. A-237(c) from the 
Natl. Insts. of Health.) 
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697. Effect of experimental injury on protein 
metabolism. HERBERT J. FrRomM (introduced 
by D. F. Evetets). Dept. of Biochemistry, 
Univ. of North Dakota School of Medicine, Grand 
Forks. 

It had been suggested that cystine is the limiting 
amino acid for the healing of experimental skin 
wounds in rats fed a protein-free diet. This sup- 
position appeared to be substantiated when it was 
found that regenerating wound tissue contained 
relatively large amounts of cystine. pL-methionine 
S*5 was administered to female albino rats fed a 
protein-free diet. Forty-eight hr. later half of the 
animals were subjected to experimental skin 
injury, while the remainder served as controls. 
Animals from each of the groups were killed before 
and after wounding. Samples of wound, skin, 
muscle and liver tissue were analyzed for 8* 
labeled methionine and cystine. Injury apparently 
caused a lowering of the skin and muscle protein 
pool with a concomitant decrease in the protein 
half-lives. This may mean that wounding increases 
the rate of protein degradation in extra-hepatic 
tissues. While both groups of animals lost liver 
cystine 8*5, the cystine pool was decreased more 
rapidly and to a greater extent in the wounded rat. 
On the other hand, there was an immediate accre- 
tion of methionine S* in the liver of the wounded 
rat following injury. The liver methionine half- 
life was found to be shorter in the injured rat 
than in the unwounded animal. Apparently liver 
is the chief site of cystine formation from methio- 
nine. These findings suggest that wounding caused 
a mobilization of methionine to the liver which 
was then converted to cystine. Liver cystine might 
than be utilized for wound protein synthesis. 


698. D-Homosteroids. Davin K. FukusnHi™a, 
SHIRLEY DosrineR,* Mitton F. HEFrF er,’ 
FRIEDERIKE HERLING* AND GLYN RoseErts.’ 
Sloan-Kettering Inst. for Cancer Research, Me- 
morial Ctr., New York City. 

Three previously isolated urinary steroids were 
considered to be p-homosteroids derived from 
17a-hydroxy-20-ketones during the course of 
isolation. Confirmation of the ring enlargement 
and assignment of the correct structures to the 
products from urine have been made by p:tial 
synthesis. By different methods 3 p-homosteroids 
have been obtained in both the normal ani allo 
series from 3a, 17a-dihydroxypregnane-20-on« and 
38, 17a-dihydroxyallopregnane-20-one. Chevnical 
and spectrophotometriec evidence have bee: used 
to establish the structure of all of the products 
including the heretofore unknown 17a-hy:'roxy- 
17-methyl-17a-keto p-homo compounds. Sinve the 
2 17-keto p-homosteroids derived from the urinal 
ketols with base are chromogens in the Zi:amer 
mann reaction, it has been possible to devise ! 





ie 1h 


tein 
uced 
stry, 
‘rand 


iting 

skin 

sup- 
t was 
1ined 
nine 
fed a 
f the 

skin 
trols. 
efore 
skin, 
r $35 
ently 
-otein 
‘otein 
"eases 
patic 
liver 
more 
d rat. 
1wccre- 
inded 
half- 
d rat 
liver 
ethio- 
aused 
which 
might 
8. 


HIMA, 
‘LER,’ 


March 1966 


method for the quantitative analysis of these 
uinary metabolites. 


(99. Simultaneous use of two anti-tumor 
agents, Oncotine and Nitromin. Casimir 
FUNK AND Puitip TomasHeErsky.* Funk Fndn. 
M:d. Research, New York City. 

Recently we have reported a successful separa- 


tion of Oncotine, a tumor-inhibiting, and of Onco-- 


stimuline, a tumor-increasing substance, from 
spleen (National Meeting Am. Chem. Soc., Sept. 
1954). The present communication deals with the 
frst attempt to combine the Oncotine activity 
with another agent, known to be active oncoliti- 
cally, under the assumption that perhaps the use 
of any single agent may not be the answer in 
tumor therapy. In this series we have used 
Qneotine and Nitromin (Methyl-bis-(B-chlor- 
éthyl)-amine N-oxide Hydrochloride of Takeda 
Co., Tokyo) in nontoxic doses. Three experiments 
were performed using a total of 240 mice implanted 
with Crocker Sarcoma 180. Eight days after im- 
plantation and the start of daily subcutaneous 
injections of the test materials the tumors were 
excised and weighed with the following average 
results: Nitromin and Oncotine alone 20% reduc- 
tion of tumor weight; Nitromin and Oncotine 
together 56% reduction. The activity of the com- 
bination is 180% greater than that of either sub- 
stance given singly and 40% greater than the sum 
of the 2 separate agents. Substituting, as a control, 
the Oncotine for an inactive fraction, derived 
also from spleen, gave us an entirely negative 
effect. 


10. Nucleoside metabolism of stored 
erythrocyte. BEVERLY Wescott GABRIO AND 
F. M. HumNNEKENS. Depts. of Medicine and 
Biochemistry, Univ. of Washington, Seattle. 

It has been shown previously (GaBrio, B. W. 
AND C, A. Finen. Federation Proc. 13: 51, 1954) 
that the metabolic degeneration of stored red 
tells can be reversed completely by incubating 
the intact cells with adenosine. In aged cells the 
improvement of physiological viability, as meas- 
ued by post-transfusion survival, is paralleled by 
iresynthesis of organic phosphate esters (e.g. 
ATP and 2,3-diphosphoglycerate) from inorganic 
phosphate. Inosine, xanthosine, guanosine and 
desoxyadenosine produce similar results, while 
pyrimidine nucleosides are inactive. Adenosine 
stimulation of phosphate ester synthesis occurs 
ilso in hemolysates but with somewhat reduced 
ficiency. The stroma fraction is not required for 
this process. Approximately equimolar amounts 
of organic phosphate are resynthesized relative to 
idenosine utilized. In short term experiments 
idenosine alone is effective, whereas for longer 
periods of time adenosine must be supplemented 
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with glucose. Adenine and ribose, alone or in 
combination, are inert, but ribose-5-phosphate 
can replace adenosine. Evidence from inhibition 
studies with iodoacetate, fluoride, glyceraldehyde, 
and arsenate, coupled with the above information 
leads to the postulate that adenosine is 
metabolized via a phosphorylytic cleavage with 
subsequent utilization of ribose-1-phosphate 
through a ‘glucose shunt’ pathway. In support of 
this view, a nucleoside phosphorylase has been 
purified from hemolysates by fractionation with 
ammonium sulfate, ethanol and gels. The enzyme 
has an absolute requirement for phosphate or 
arsenate. Other properties of the enzyme, and its 
role in the reversal phenomenon, will be discussed. 


701. Inactivation of enzymes by Coenzyme A. 
ArtourR W. Gauston, SANFoRD M. SIEGEL 
AND HELEN H. SHARPENSTEEN (introduced by 
Jacos W. Dusnorr). Kerckhoff Labs. of Biology, 
California Inst. of Technology, Pasadena. 

The yield of peroxidase, catalase and tyrosinase 
activity in various plant breis is increased ap- 
proximately 3-fold if 10-* m p-chloromercuri- 
benzoate (PCMB) is added to the buffer in which 
the tissue is ground (0.1 m px 6.1 phosphate). 
The effect of PCMB appears to be due to its in- 
hibition of CoA‘action, since addition to the brei 
of CoA at about 3 X 10 Mo results in a rapid in- 
activation of these same enzymes. Drosophila 
tyrosinase is similarly inactivated by incubation 
with CoA, though the addition of PCMB to the 
grinding medium is without effect. Three enzymes 
associated with pea mitochondria (succinic and 
malic dehydrogenases and cytochrome oxidase) 
are not inactivated by CoA. Cysteine, GSH, BAL 
and various portions of the CoA molecule cannot 
substitute for CoA in the inactivation of pea 
peroxidase, and may in fact interfere with CoA 
action on the enzyme. Crystalline beef liver 
catalase (Worthington) is progressively inacti- 
vated by preincubation with CoA in the absence 
of other addenda. There appears to be a progres- 
sive decrease in titratable reducing power as the 
inactivation proceeds. 


702. Synthesis of ferrichrome-like chelates 
by microorganisms. J. A. GARIBALDI,* P. M. 
TowNsLeEy* AND J. B. NEILanps. Dept. of Bio- 
chemistry, Univ. of California, Berkeley. 

The crystallization of ferrichrome, an iron 
chelate compound produced by the smut fungus, 
Ustilago sphaerogena, has been reported (J. Am. 
Chem. Soc. 74: 4846, 1952). This substance or re- 
lated compounds appears to be produced by 
several species of microorganisms. Other species 
such as Pilobolus and Athrobacter have been shown 
to require them for growth. It has recently been 
demonstrated that when Ustilago sphaerogena is 
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grown in a medium containing suboptimal 
amounts of iron, large amounts of iron binding 
substances accumulate in the medium (J. Am. 
Chem. Soc., in press). The major component 
formed upon iron addition has been crystallized 
in the form of regular plates and named Ferri- 
chrome A. When other microbial species are grown 
under similar limiting nutritional conditions, iron 
binding substances in considerable amounts have 
likewise appeared in the culture supernatant. 
Several strains of B. megaterium, one of B. subtilis, 
Ustilago zeae, and Micrococcus lysodeikticus syn- 
thesized the iron binding substances. Under 
similar conditions required to produce iron-bind- 
ing substances in Micrococcus lysodeikticus, a 
porphyrin has been isolated in high yield and 
crystallized as the methy] ester. 


703. Light scattering studies on trypsin and 
chymotrypsin-produced ‘meromyosins’. J. 
GERGELY. Cardiovascular Research Lab., Dept. 
of Medicine, Massachusetts Gen. Hosp., and 
Harvard Med. School, Boston, Mass. 

The 2 fractions isolated from trypsin-digests of 
myosin (GERGELY, J. Biol. Chem. 200: 543, 1953; 
Szent-Gyoreyi, Arch. Biochem. Biophys. 42: 305, 
1953), as well as the 2 fractions isolated from 
chymotrypsin-digests (GERGELY et al. J. Biol. 
Chem. January 1955), have been subjected to 
light-scattering studies, and the results evaluated 
according to Zimm’s method (J. Chem. Phys. 16: 
1099, 1948). The molecular weight of the 2 adeno- 
sinetriphosphatase fractions is 500,000, the radius 
of gyration (p) 290 A. The scattering envelope 
fits that of a coil with a root mean square end to 
end distance (R) of 700 A. The enzymatically 
inactive fractions appear to have molecular 
weights of 500,000-700,000, and their shape is best 
approximated by that of a fairly stiff coil with 
p = 400 A, and R = 1000 — 1300 A. These findings 
seem to be at variance with earlier molecular 
weight determinations based on sedimentation 
and diffusion data (SzentT-GyrorGy1, l.c.; GERGELY, 
1955), and the mechanism of action of the prote- 
olytic enzymes on myosin will be discussed in the 
light of the new results. (Supported by grants from 
the Natl. Heart Inst., PHS, and the Muscular 
Dystrophy Assn. of American, Inc.) 


704. Fermentation of ribose-l1-C'* by yeast 
extracts. Martin Gipss. Dept. of Biology, 
Brookhaven Natl. Lab., Upton, N. Y. 

In confirmation of Dickens (Biochem. J. 32: 
1645, 1938), cell-free extracts of beer yeast ferment 
ribose-5-phosphate to equimolar quantities of 
CO., ethanol and inorganic phesphate. It has 
been found that ribose and ATP is fermented in a 
similar manner. These extracts do not ferment 
ribonic acid or ribonie acid-5-phosphate. Ribose- 
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1-C'* (specific activity 100) yields COs (specific 
activity 25) and ethanol whose methyl] carbon has 
a specific activity of 42 and whose carbinol carbon 
is unlabeled. Glucose-1-C'* (specific activity 100) 
yields CO: (specific activity 3). These data in. 
dicate that the probable pathway of ribose 
fermentation by these yeast extracts is: 1) phos- 
phorylation of ribose to ribose-5-phosphate-i-C, 
2) conversion of ribose-5-phosphate to fructose. 
6-phosphate-1,3-C!4 via a transketolase-trans. 
aldolase sequence of reactions (GrBBs, M. anp 
B. L. Horecxer, J. Biol. Chem. 208: 813, 1954) 
and 3) conversion of fructose-6-phosphate-1,3-C' 
to C'4O, and ethanol-2-C" via classical glycolysis. 


705. Liver lipide studies in normal and fat- 
deficient rats. Lewis I. Gipez (introduced by 
D. D. Van Stryke). Med. Dept., Brookhaven 
Natl. Lab., Upton, N. Y. 

The liver lipide composition and incorporation 
of C'4 from ingested C'4-glycerol into these lipides 
were studied in rats raised on a normal rat-pellet 
diet (N), and rats raised on a diet devoid of fat. 
The fat-deficient rats were subdivided into moder- 
ately deficient (MD) and severely deficient (SD) 
groups. These latter groups exhibited classical 
symptoms of essential fatty acid deficiency, in- 
cluding fatty livers with slightly elevated un- 
saponifiable lipide content, and lower phosphatide 
content than the normal rats. Iodine values 
(Yasuda) of the total lipides and the fatty acids 
obtained from the acetone-soluble (non-phos- 
phatide) fat, respectively, were as follows: N, 
50.3, 80.0; MD, 36.8, 65.5; SD 36.7, 60.5. After | 
hr. all the animals incorporated about 2.6% of 
the administered radioactivity (43.5 mg C" 
glycerol/100 gm. body wt.) into their liver lipides, 
although specific activities of lipides in the normal 
group were greater than in the deficient groups. 
The radioactivity in the glycerol moieties of the 
glycerides indicated that the normal rats had re- 
placed about 1.8 mg of glyceride-glycerol, whereas 
the SD rats replaced about 0.6 mg, representing, 
respectively, 9.4 and 1.7% of the total liver glye- 
eride-glycerol. The MD rats were intermediate. 
Thus, essential fatty acids appear to be lipot ropic 
and may influence a normal liver glyceride turn- 
over. Fractional crystallization of the aceione- 
soluble fat from the normal rats showed thi: the 
more saturated (low iodine value) fraction: had 
incorporated significantly more C™ into the 
glycerol moieties. Phosphatides are also eing 
studied. (Research supported by the U.S. A‘ omic 
Energy Commission.) 


706. Enzymes of Mycobacterium tubercu /osis. 
Dexter 8. Goupman (introduced by Pervy W. 
Witson). VA Hosp., Madison, Wis. 

As part of a program designed to inves: igate 





of 


del 


me 14 


pecifie 
on has 
sarbon 
y 100) 
ita in- 
ribose 
phos- 
-1-C4, 
Lc tose- 
trans. 
l. AND 
- 1954) 
3-Ci 
olysis. 


d fat- 
ced by 
khaven 


ration 
lipides 
-pellet 
of fat. 
noder- 
t (SD) 


assical 


eciate. 
yt ropic 
> jurn- 
ve Lone- 
vit the 
n« had 
‘othe 

eing 
A omic 


Mai ch 1966 


met bolic systems in M. tuberculosis H37Ra, 
several enzymes of the tricarboxylic and fatty 
acid cycles have been partially purified from ex- 
trac's of this organism. Sonic disruption is used to 
prep are cell-free extracts of H37Ra. After removal 
of debris by centrifugation the cell-free material 
is frictionated with ammonium sulfate. Isocitric 
dehy drogenase precipitates between 0.3 and 0.5 


satu:ation, is TPN-specific, requires either Mn*+ 


or Me** for maximum activity and has a pH opti- 
mum at 7.2. Malic dehydrogenase precipitates be- 
tween 0.6 and 0.8 saturation, can be partially 
purified by ammonium sulfate precipitations and 
gel avsorption and has a pH optimum at 9.6-10.0. 
Citrate-condensing enzyme precipitates between 
04and 0.6 saturation and can be partially purified 
by ammonium sulfate fractionation. Fumarase, 
8-OH-acylICoA dehydrogenase and 8-ketoacylCoA 
cleavage enzyme precipitate between 0.4 and 0.6 
saturation. All enzymes have been assayed by 
specific spectrophotometric tests. Partial purifica- 
tion of these enzymes and their similarities to the 
analogous enzymes isolated from animal tissues 
will be discussed. 


107. Coagulation factors concerned with 
thromboplastin generation. RoBERT GOLD- 
STEIN* AND BENJAMIN ALEXANDER. Beth Israel 
Hosp. and Harvard Med. School, Boston, Mass. 


Thromboplastin generation requires antihemo- 
philic globulin and plasma thromboplastin com- 
ponent, besides platelets. Work by Macfarlane, 
Koller, and Hunter suggests that other constit- 
uents are essential. It is uncertain whether Spca 
and/or Ac-globulin function in this regard. Ob- 
servations were obtained with purified serum 


fractions and in known clinical coagulation 
defects. In hemorrhagic disease of the newborn 
with extreme hypoprothrombinemia and Spca 
deficieney but normal Ac-globulin, the serum 
could not support thromboplastin generation. On 
the other hand, serum from a patient with con- 
genital Spea deficiency (10% Spca) exhibited 
normal activity, indicating that at this Spca level 
thromboplastin formation was not compromised. 
Ih contrast, serum containing the same amount 
of Spea from dicumarolized subjects was ineffec- 
tive. This suggests that Spea is not required for 
thromboplastin generation, but that normal blood 
contains a substance which is essential in this 
reaction and which is reduced by Dicumarol. This 
isnot PTC. It is known that BaSO, plasma is 
inad»quate for thromboplastin generation. Serum 
frae'ions derived from the BaSOQ, adsorbate 
ret fy this deficiency, probably by providing the 
laetor affected by Dicumarol as well as PTC. In 
tonenital parahemophilia thromboplastin elabo- 
tition is poor, indicating that Ac-globulin is also 
quired. Thus, both Ac-globulin and a factor 
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adsorbed by BaSO, and which is reduced by 
Dicumarol appear essential for thromboplastin 
generation. The mechanisms whereby they operate 
with AHF, PTC, and platelets in this reaction 
are obscure. (Supported by the Med. Research 
and Development Board, Office of the Surgeon 
General, Dept. of the Army, under Contract 
# DA-49-007-MD-171; and by a Research Grant, 
RG 2301 (C), from the Natl. Inst. of Health, PHS.) 


708. Nucleosides and thioglycosides of 6- 
mercaptopurine. IRVING GOODMAN, GERTRUDE 
B. EL1on AND GeorGE H. Hrtcuinas. Wellcome 
Research Labs., Tuckahoe, N. Y. 

The interesting biological activity of 6-mercapto- 
purine as a purine antagonist (EL1ion, HritcHines 
AND VANDERWERFF, J. Biol. Chem. 192: 505, 1951) 
and as an anti-leukemia agent (BURCHENAL et al., 
Ann. N.Y. Acad. Sci. 60: 359, 1954) has stimulated 
the synthesis and investigation of a series of 
carbohydrate derivatives of this compound. 
Synthesis of the unnatural nucleoside, 6-mercapto- 
9-glucopyranosyl purine was accomplished by the 
method of Fischer and Helferich (Ber. 47: 210, 
1914). The silver salt of 6-benzylmercaptopurine 
was condensed with tetracetylglucopyranosyl 
chloride, and the product deacetylated in 
ethanolic ammonia and debenzylated with sodium 
in liquid ammonia. The thioglycoside, purine-6- 
thioglucopyranoside was prepared by treating 
6-mercaptopurine with tetracetylglucopyranosyl 
chloride, followed by deacetylation in ethanolic 
ammonia. A study of the action of emulsin on this 
thioglucoside yielded the surprising observation 
that the hydrolysis of purine-6-thiogluco- 
pyranoside is catalyzed by emulsin. Hydrolysis 
rates, ultraviolet absorption characteristics and 
paper chromatographic properties of these and 
similar compounds were investigated. Preliminary 
biological screening tests have indicated that 
members of these series possess positive activity 
in the inhibition of Sarcoma 180 and in the inhibi- 
tion of tail regeneration in the tadpole. 


709. Metabolism of purine riboside. MILTON 
P. Gorpon* anp GEeorGE BoswortH Brown. 
Sloan-Kettering Inst. for Cancer Research, New 
York City. 

The occurrence of 9-8-D-ribofuranosylpurine in 
nature and its toxicity towards microbial, plant, 
and mammalian systems have prompted study of 
its metabolism. Purine riboside-8-C“ (1.09 mg, 
1.92 X 10° cpm) was injected intraperitoneally 
into a rat. In 24 hr., respiratory carbon dioxide 
contained insignificant radioactivity, 30% of that 
injected was in the allantoin, and 0.5% in the 
feces. The mixed visceral sodium nucleates were 
hydrolyzed with perchloric acid, and carrier 
purine was added. The adenine and guanine had 
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relative specific activities (RSA) of 0.023 and 
0.017%, respectively, but the re-isolated purine 
contained no radioactivity; nor did the cytosine, 
uracil, or thymine. The acid solubles from the 
viscera were similarly hydrolyzed, and carrier 
purine was added. The RSA’s of the acid soluble 
adenine and guanine were each found to be about 
0.08%, and radioactivity present in the re-isolated 
purine indicated that approximately 15% of the 
administrated sample was still present as purine 
or a derivative thereof. Current experiments have 
shown that this material is not unchanged purine 
riboside and are concerned with the nature of the 
derivatives of purine in the acid solubles. 


710. Amino acid composition of a-lactal- 
bumin. Wrii1aM G. GorDON AND J. ZIEGLER.* 
Eastern Regional Research Lab., U.S. Dept. of 
Agriculture, Philadelphia, Pa. 

The crystalline milk whey protein a-lactalbumin 
(J. Am. Chem. Soc. 75: 328, 1953; 76: 287, 1954), 
has been analyzed for its amino acid content by 
the Moore and Stein chromatographic ion- 
exchange technique. To obtain maximal yields of 
valine and isoleucine, prolonged periods of hy- 
drolysis in 6 N HCl at 120° were required. With 
increasing time of hydrolysis a progressive 
decrease in tyrosine was observed. However, the 
recovery of serine and threonine from a-lactal- 
bumin hydrolysates remained constant whether 
the protein was hydrolyzed for 20, 70 or 140 hr. 
The a-lactalbumin was found to contain glycine 
3.2, alanine 2.1, valine 4.7, leucine 11.5, isoleucine 
6.8, proline 1.5, phenylalanine 4.5, cystine 6.4, 
methionine 1.0, tryptophan 7.0, arginine 1.2, 
histidine 2.9, lysine 11.5, aspartic acid 18.7, glu- 
tamic acid 12.9, serine 4.8, threonine 5.5 and tyro- 
sine 5.4%. Assuming the presence of 1 mole each 
of methionine and arginine per mole protein, the 
analytical results yield a molecular weight of 
15,500 for a-lactalbumin, a figure in good 
agreement with previous physical measurements. 


711. Inhibition of the biosynthesis of 5- 
amino-4-imidazolecarboxamide by purines. 
Joseru 8. Gots (introduced by M. G. Sevag). 
Dept. of Microbiology, School of Medicine, Univ. 
of Pennsylvania, Philadelphia. 

When the purine requiring mutant of Escherichia 
coli, strain B-96 is supplied with an excess of 
purines it ceases to accumulate 5-amino-4- 
imidazolecarboxamide (AICA). This apparent 
control of the synthesis of a precursor by its end 
products was examined with non-proliferating cell 
suspensions. This was made possible by a second- 
ary mutation involving a growth requirement for 
tryptophane. AICA was synthesized, primarily 
as a riboside, from glucose and NH,Cl. Addition 
of amino acids (less tryptophane) increased the 
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rate of synthesis and total yield. Any purine 
(adenine, hypoxanthine, guanine, xanthine or 
isoguanine) or their ribosides and ribotides which 
could satisfy the growth requirements under cul- 
tural conditions, could completely prevent the 
production of AICA by the non-growing cell 
suspensions. The most effective were adenine, 
hypoxanthine and their ribose derivatives which 
produced a 90-100% inhibition in concentrations 
of 0.05-0.1 um/ml. Xanthosine and adenylic acida 
which are poor in supporting growth were also 
ineffective in preventing AICA production. In 
all cases, a close correlation was evident between 
the concentration of purine required for half 
maximal growth and that which produced a 50% 
inhibition of AICA synthesis. An exception was 
found in 2,6 diaminopurine (DAP) which though 
unable to serve as a growth promoter was an 
effective inhibitor of AICA synthesis. Glutamic 
acid could prevent the inhibition by DAP, im- 
plying a mechanism different from that of the 
other purines which remained effective in the 
presence of all amino acids. That the purine effect 
was due to a direct inhibition of de novo synthesis 
of AICA was shown by delayed addition of adenine 
(or hypoxanthine). At the time of addition, 
synthesis of AICA ceased and the amount which 
had been formed remained at a constant level. 
The site of inhibition is apparently after the 
completion of the ribose moieties since adenine 
had little or no effect on the ribose concentration 
which concomitantly occurs, in equimolar 
amounts, with AICA measured as a diazotizable 
amine. 


712. Ultraviolet inactivation and photoreac- 
tivation of bacterial respiratory systems. 
CuHarLEs R. Goucuer,* D. A. WALDMAN* AND 
W. Kocnouaty. Army Med. Research Lab., Fort 
Knox, Ky. 

Swenson and Giese (J. Cell. & Comp. Physiol. 
36: 360) have demonstrated in yeast the ultra- 
violet inactivation and photoreactivation of an 
adaptive respiratory enzyme—galactozymase. 
Studies with the bacterium Azotobacter agilis hiave 
revealed that doses of ultraviolet which just in- 
hibit the function of an adaptive respiratory 
system, succinic oxidase, also depress the function 
of the constitutive respiratory system of ac«tate 
oxidation. Ultraviolet irradiation did not reduce 
appreciably the initial rate of acetate oxid:‘ion. 
This observation suggests the possibility tha‘ the 
organization of respiratory catalysis or pcrme- 
ability mechanisms are damaged by irradi: tion, 
rather than the enzymes involved in the actual 
degradation of acetate or succinate. The e fects 
of ultraviolet radiation on substrate utiliz.tion 
are manifested only subsequent to considerable 
metabolic activity, and are not apparent immedi- 
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ately after addition of substrate. It is of interest 
that in this bacterium a constitutive as well as an 
adaptive respiratory system was observed to be 
inactivated by ultraviolet light. Both respiratory 
systems could be reactivated by visible light. 


113. Transaminase activity of tissues of con- 
trol and vitamin-deficient monkeys. Louis 
D. GREENBERG, M. EvizABETH MarsH* AND 
James F. Rrnewart.* Dept. of Pathology, Univ. 
of California School of Medicine, San Francisco. 
Esitimations of transaminase activity (TAA) 

and vitamin Beg (Bs) were carried out on the tissues 

of control rhesus monkeys and on monkeys de- 
ficient in Be, ascorbic acid or pantothenic acid. 

TAA was measured by the method of Tonhazy 

dal. and Bs by microbiological assay with S. 

Carlsbergensis. Average values with mean devia- 

tions for Bs and TAA, respectively, of 8 control 

monkeys are: heart 3.7 + 0.6, 1002 + 72; kidney 

45+ 0.7, 329 + 43; skeletal muscle 6.1 + 0.8, 398 

+ 30; liver 6.2 + 1.4, 334 + 63; for 8 monkeys 

maintained on Bg-free diet for 7 months to ap- 

proximately 4 years: heart 1.5 + 0.5, 389 + 75; 

kidney 1.3 + 0.4, 90 + 18; skeletal muscle 1.6 + 

0.6, 204 + 86; liver 1.3 + 0.4, 83 + 25; for 4 mon- 

keys maintained on a daily supplement of 25-30 

gamma of pyridoxine for 15-18 months; heart 1.6 

+0.9, 421 + 188; kidney 1.7 + 0.3, 117 +43; 

skeletal muscle 1.8 + 0.6, 49 + 17; liver 1.8 + 0.1, 

70 + 36; for 3 ascorbic acid-deficient monkeys: 

heart 3.8 + 0.1, 1183 + 294; kidney 5.2 + 0.9, 

381 + 38; skeletal muscle 5.0 + 1.2, 252 + 13; 

liver 7.2 + 0.1, 454 + 75 and for 3 monkeys de- 

ficient in pantothenic acid: heart 4.3 + 0.8, 822 

+12; kidney 4.1 + 0.7, 294 + 27; skeletal muscle 

49+ 0.6, 321 + 88; liver 9.0 + 1.2, 689 + 313. 


il4. Nucleoside diphosphatase of liver mito- 

chondria. JoHN D. Gregory. Biochemical 
Research Lab., Massachusetts Gen. Hosp., Boston. 

A phosphatase attacking inosine diphosphate 
but not ADP has been reported in beef liver mito- 
thondria (see abstract by BANDURSKI AND Lip- 
MANN). A similar preparation from the super- 
latant of twice-frozen beef liver mitochondria 
hs been found to liberate 1 mole of phosphate 
from inosine, guanosine, or uridine diphosphates. 
These compounds are hydrolyzed more than 10 
limes as fast as ADP or cytidine diphosphate (gift 
Dr. S. A. Morell, Pabst Labs.). It may be noted 
tht the susceptible substrates have in common 
il oxygen on the 6-position of the purine or 
)rimidine ring. Inosine, adenosine, cytidine, and 
tidine triphosphates also are slowly affected, but 
the corresponding 5’-monophosphates, including 
that of guanosine, are completely inert. Triphos- 
popyridine nucleotide, coenzyme A, and phos- 
tloenol pyruvate are not split, but thiamine 
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pyrophosphate reacts slowly. Optimum activity 
is between pH 7 and 8 and in the presence of a 
concentration of manganous ion about equal to 
that of the substrate. Magnesium or calcium are 
% as active at somewhat higher concentrations, 
but beryllium and strontium are ineffective. 
There is no increase of activity in the presence 
of glutathione, and preincubation of the enzyme 
with N-ethyl maleimide inhibits it by not more 
than 30%. In its present crude state, one mg of 
protein splits about 16 um of substrate/hr. at 30°. 


715. Incorporation of carbon atoms | and 6 of 
glucose into protocatechuic acid. Samson R. 
Gross* anp E. L. Tatum. Dept. of Biological 
Sciences, Stanford Univ., Stanford, Calif. 

The incorporation of carbon 1 and 6 of glucose 
in the aromatic ring was studied by the isolation 
and degradation of biosynthetic protocatechuic 
acid (I) accumulated by a mutant of Neurospora 
blocked in the conversion of dehydroshikimic acid 
to shikimic acid (Tatum et al. Proc. Natl. Acad. 
Sci. 40: 271, 1954). The degradation involved the 
enzymatic oxidation and decarboxylation of I to 
B-ketoadipic acid (II), the decarboxylation of ITI to 
levulinic acid (III), and the degradation of III 
to iodoform and succinic acid (IV). IV was de- 
carboxylated with hydrazoic acid and the activity 
in the carboxyls compared with that in the 
carboxy] of the 2,4-dinitrophenylhydrazone of IIT. 
Carbons 1 and 6 of glucose were found to be 
distributed primarily between the 2 and 6 positions 
of I. The specific activity of I was 50% of that of 
the glucose 1-C'* employed, with the activity 
primarily in the 2 position. The specific activity of 
I derived from glucose 6-C'‘ was higher than that 
of the glucose and the activity was primarily in 
the 6 position. These results are essentially in 
agreement with those of Shigeura et al. (Federation 
Proc. 12: 525, 1953). The significance of this 
distribution of labeling will be discussed in 
reference to the synthesis of I from dehydro- 
shikimic acid and the conversion of I to II. 


716. Enzymatic exchange of P*-orthophos- 
phate with ADP and IDP. Marianne Grun- 
BERG-MANAGO* AND SEVERO OcHoa. Dept. of 
Biochemistry, New York Univ. College of Medi- 
cine, New York City. 

An enzyme isolated from extracts of Azotobacter 
vinelandii catalyzes a rapid exchange of P*- 
orthophosphate with the terminal phosphate of 
ADP and IDP. GDP (guanosine diphosphate) is 
less active while ATP and ITP are completely in- 
active. The reaction requires Mgtt but, ap- 
parently, no other cofactor. Its pH optimum is 
about 8.0. Whereas the enzymatic exchange of PP 
(inorganic pyrophosphate) with the pyrophos- 
phate group of ATP has been reported, the re- 
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action catalyzed by the Azotobacter enzyme is a 
novel one and might represent an activity as- 
sociated with phosphorylation reactions. With 
both ADP and IDP present, P* is preferentially 
incorporated in the latter. The rate of exchange is 
markedly dependent on the ratio of orthophos- 
phate to nucleoside diphosphate. The enzyme, 
which has been purified about 30-fold from the 
extracts through ammonium sulfate fractionation 
and Ca;(POx,)2 adsorption steps, also brings about 
a slow hydrolysis of ADP (or IDP) to AMP 
(or IMP) and orthophosphate but is inactive on 
ATP (or ITP).-This reaction appears related to 
the exchange although its rate is much lower. It 
is unlikely that the exchange is a result of the 
hydrolytic activity since ATPase preparations do 
not catalyze the incorporation of phosphate in 
ATP (Kosuuanp, D. E., JR. et al., J. Biol. Chem., 
211: 279, 1954). An exchange reaction similar to 
that catalyzed by the Azotobacter enzyme has 
recently been observed with liver mitochondrial 
fractions. 


717. A serine phosphate in human serum. 
M. H. Hack. Dept. of Medicine, Tulane Univ., 
New Orleans, La. 

During a study of the phosphatide composition 
of human serum using the Bloor ethanol-ether 
solvent, a phosphate fraction, insoluble in pe- 
troleum ether, was found which did not seem to 
be lipide. Fractionation of the serum by means 
of the preparative ultracentrifuge indicated that 
this fraction was associated with protein, probably 
albumin. The material was not dialyzable against 
water. Paper chromatographic and paper electro- 
phoretic studies suggested that it was an amino 
acid phosphate, presumably threonylphosphoseryl 
glutamic acid. When chromatographed in the cold 
(—10°C) using the Bandurski-Axelrod solvents 
(J. Biol. Chem. 193: 405, 1951) this material has an 
R; identical with glucose-1-phosphate. It migrates 
toward the cathode during ionophoresis in 0.1 N 
acetic acid. This material accounts for about 10% 
of the phosphate in Bloor extracts from whole 
serum, and for 70% or more of the phosphate from 
bottom samples obtained by ultracentrifugation. 


718. A conjugated form of citrovorum factor 
synthesized by Bacillus subtilis. Marre T. 
Haxkata* anp ArRNoLD D. We tcu. Dept. of 
Pharmacology, Yale Univ., New Haven, Conn. 
Washed cells of Bacillus subtilis, grown in salts- 

glucose, suspended in 0.05 m phosphate (px 7) and 

incubated (4 hr.; 37°) or heated (10 min.; 120°) 

released. activity for Leuconostoc citrovorum (8081) 

and Lactobacillus casei (7469); similar activity was 

present in ‘sonicates’ of the cells. For S. faecalis 

(8043) the substance was relatively inactive, un- 

like synthetic citrovorum factor (CF) which has 
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high activity for both 8043 and 8081. The act vity 
for 8081 moved on Whatman #1 (0.1 mM phospiiate, 
PH 7) as a single zone, R; 0.9 (but unlike CF was 
not moved by butanol:acetic acid: water, 8:!:1), 
The activity for 8081 was destroyed by acid with- 
out loss of activity for 8043. Treatment with 
ammoniacal ethanol formed 3 zones of activity for 
8081, Rr-values: 0.7, 0.8, 0.9 (0.9 is that of the 
parent compound; 0.7 is that of synthetic CF). 
Pteroyl - y - glutamyl - y - glutamyl - glutamate 
(PGGG), about 5 as active as the monoglutamate 
(PGA) for 8043, when treated with chick pancreas 
conjugase (CPC) lost 1 molecule of glutamate 
(DaBrRowsKA et al., Science 110: 95, 1949) and 
acquired activity equal to that of PGA. Ou 
material, treated with CPC, acquired an R,; of 
0.8 and an increased activity (50-fold) for 8043. 
Hog kidney conjugase converted both compounds 
(R; 0.9 and 0.8) to material with R,; 0.7. A cell-free 
extract of S. faecalis (NicHo., J. Biol. Chem. 207: 
725, 1954) converted synthetic PGGG to material 
indistinguishable from that formed by B. subtilis. 
All evidence indicates that the compound formed 
de novo by B. subtilis is 5-formyl-5,6,7 ,8-tetra- 
hydropteroyl - y - glutamy! - y - glutamylglutamic 
acid. 


719. Mucoproteins in normal human urine. 
Davin HAMERMAN, ABRAHAM REIFE, KENNETH 
W. Bartz AND FREDERICK T. Hatcu (introduced 
by THreoporeE E. FRIEDEMANN). Army Med. 
Nutrition Lab., Denver, Colo. 

Normal human urine has been dialyzed, concen- 
trated in vacuo and lyophilized to provide solid 
preparations of the high molecular weight sub- 
stances. A typical analysis revealed 10.3% hexosa- 
mine, 13.7% hexose (as galactose-mannose), 8.6% 
nitrogen, 3.1% fucose, 1.3% hexuronic acid, 8.5% 
ash, 1.4% total sulfur, and 0.15% sulfate-sulfur. 
Thus over 50% of the weight of the solids is 
contributed by protein and 30% by carbohydrate 
material. Two dimensional ascending chroma- 
tography of hydrolyzed urine solids revealed the 
constant presence of fucose, mannose, galactose, 
hexuronic acid, and hexosamine. Glucose was 
present in some samples, and traces of the per toses 
xylose and ribose were occasionally detected. 
Blood group specific substance was demonstrated 
by immunochemical methods in urine -olids 
derived from blood Group A and Group B sub: 
Paper chromatography of non-hydrolyzed : 
was done in an attempt to separate whole : 
saccharide constituents. All samples show’: 
acidic substance staining metachromaticall: 
toluidine blue and migrating at a rate sim) : 
potassium chondroitin sulfate. In addition there 
appeared to be a second, inconstant acidi: 
stance moving at a slower rate, and a third, 
moving non-metachromatic component 
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stained with mucicarmine. The latter may be a 
neutral compound or one without free anionic 
groups. The origin of urinary mucoproteins from 
plasma and connective tissue sources will be 
discussed. 


720. Function of uridine triphosphate in 
interconversion of galactose and glucose 
phosphates. R. G. HANSEN AND R. A. FREED- 
LAND.* Lab. of Biochemistry, Dept. of Dairy 
Science, Univ. of Illinois, Urbana. 
Unfractionated extracts of either Saccharomyces 

fragilis or Lactobacillus bulgaricus readily inter- 

convert glucose and galactose esters in the presence 
of catalytic amounts of either uridine diphosphate 
hexose (UDPH) or uridine triphosphate (UTP). 

Fractionation of these extracts has defined the 

function of UTP. A system has been prepared 

fom L. bulgaricus which converts galactose-1- 
phosphate to glucose-l-phosphate with the 
catalytic participation of UDPH, but not UTP. On 
the other hand, an enzyme has been obtained from 

8. fragilis which of itself will not isomerize 

galactose-1-phosphate when either UDPH or 

UTP is present but which will convert UTP and 

hexose phosphate to an activator for the purified 

L. bulgaricus extract. This suggests that the 

UDPH coenzyme is formed from UTP and either 

of the hexose phosphates by the action of the 

8. fragilis extract. 


21. In vitro incorporation of P® by Ehrlich 
ascites carcinoma cells. HELEN HARRINGTON* 
AND Paut S. Lavix. Alomic Energy Med. Re- 
search Project, Western Reserve Univ., Cleveland, 
Ohio. 

The in vitro incorporation of P®? into the acid- 
soluble, phospholipid, RNA, and DNA fractions 
of ascites tumor cells was measured under various 
conditions. Tumor cells were removed from mice 
§ days after inoculation and were washed and 
suspended in Krebs-Henseleit bicarbonate buffer 
at pH 7.4. The cell suspension was then incubated 
at 37° in the presence of glucose and P*®. At the 
end of the incubation the cells were fractionated 
into the acid-soluble, phospholipid, RNA, and 
DNA components, and the specific activity of 
each fraction was determined. The P*? was in- 
torporated at a relatively linear rate over a 3-hr. 
inubation period, and with a suspension con- 
taining 3 X 108 cells, about 3% of the added 
toun‘s were incorporated into the phospholipid, 
% into the RNA and 1% into the DNA. If the 
tlls were kept at 0° for 3 hr., less than 0.2% of 
the sdded counts appeared in the phospholipid, 
RNA, and DNA fractions. P*? incorporation into 
tach of these fractions was also inhibited by 
itubating in the presence of ascitic fluid, under 
‘8 a'mosphere of nitrogen, or in the presence of 
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an exogenous glucose concentration of less than 
1.6 mg/ml or over 2.1 mg/ml. The cells were 
relatively resistant to irradiation in vitro, 10,000 r 
being required to reduce the incorporation of P* 
into DNA to 65% of normal. This amount of 
irradiation did not affect the incorporation into 
the phospholipid or RNA fractions. 


722. Metabolism of formaldehyde and cysteine 
via thiazolidine carboxylic acid. JosEPH 
Harris* anp Cosmo G. Mackenzie. Dept. of 
Biochemistry, Univ. of Colorado School of Medi- 
cine, Denver. 

We have found that L-cysteine is oxidized by 
washed mitochondria, following an induction 
period, with an oxygen uptake of 1 atom/molecule. 
When equimolar formaldehyde is added to this 
system the induction period is eliminated and 
there is a vigorous uptake of oxygen equal to the 
level observed with cysteine alone. However, in 
this instance there is a concomitant disappearance 
of free a-amino groups; and a quantitative loss of 
added formaldehyde. These results suggested 
that formaldehyde, which is otherwise stable in 
the preparation, was reacting with cysteine. 
Consequently the behavior of thiazolidine car- 
boxylic acid was examined. When this compound 
was added to mitochondria the oxygen uptake was 
comparable to that observed when cysteine and 
formaldehyde were added consecutively. Simul- 
taneously, there was a disappearance of ninhydrin 
reacting groups and of periodate-liberated form- 
aldehyde, and an appearance of SH groups as 
measured spectrophotometrically by p-chloro- 
mercuribenzoate. Acid hydrolysis of the de- 
proteinized incubation mixture liberated formate 
and a-amino groups. Paper chromatography of the 
hydrolysate gave a spot identical with that 
obtained when cysteine or cystine were treated 
similarly. Finally, a mercury derivative was 
isolated from the incubation mixture which 
possessed properties of cysteine mercaptide. These 
findings indicate that the enzymatic reaction 
product is N-formy] cysteine. It appears therefore 
that in our mitochondrial system formaldehyde 
and cysteine condense to form  thiazolidine 
carboxylic acid. This compound is then de- 
hydrogenated by a specific oxidase to yield the 
corresponding thiazoline, which in turn is hy- 
drolyzed to N-formyl] cysteine. Thus in the course 
of its oxidation the formaldehyde carbon under- 
goes a transfer from the sulfur to the amino group 
of cysteine. 


723. Tumor-host relationships: a lipid ap- 
petite factor. Frances L. HAVEN AND W. R. 
Buioor. Dept. of Biochemistry, Univ. of Rochester, 
School of Medicine and Dentistry, Rochester, N.Y. 
The feeding of dry Walker carcinoma 256 tissue 
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to Sprague-Dawley rats bearing this tumor has 
been shown (Miprer, Proc. Ist Canadian Cancer 
Res. Conf., in press) to maintain appetite and 
body weight, and to lengthen the life span. This 
observation has now been confirmed with Wistar 
rats bearing Walker carcinoma 256. By supple- 
menting the diet with dry tumor after pre-terminal 
anorexia and loss of body weight have occurred, 
restoration of appetite and gain in body weight 
have been demonstrated. The lipid fraction of the 
tumor was largely responsible for these effects on 
the tumor rat, with the bulk of the activity 
present in the mixed phospholipids. Changes 
produced in the lipids of the liver and intestine of 
tumor-bearing rats by the inclusion of this 
material in the diet during growth of tumor will 
be presented. (Supported by Grant C-669 (C6) 
from the Natl. Cancer Inst., PHS.) 


724. Steroid hydroxylases of adrenal. Mrxa 
Hayano, Rate I. DorFMaAN AND EUGENIA 
RosEMBERG.* Worcester Fndn. for Exptl. Biology, 
Shrewsbury, Mass. 

Further studies on the requirements of the 
steroid 118-hydroxylase in soluble extracts of 
acetone powders prepared from beef adrenal 
washed homogenate residue (5000 X g) have shown 
that fumarate, which was essential for 11,- 
hydroxylation in the washed homogenate residue 
of fresh and frozen adrenals, is no longer abso- 
lutely necessary. While this 4-carbon acid stimu- 
lates the rate of transformation of desoxycorti- 
costerone to corticosterone, the hydroxylation 
can now be effected in the presence of TPN and 
an oxygen atmosphere alone. Studies on the 
mechanism of the —OH group introduction at 
C-11-8 have been extended by the enzymatic 
synthesis of cortisol from 11-desoxycortisol in the 
presence of H,0'%. The occurrence of a 19-hy- 
droxylase recently reported in the beef adrenal 
homogenate residue through, the identification of 
19-hydroxy-androstenedione (Meyer, A. &., 
Exzperentia, in press) after the incubation of 
androstenedione, has now been confirmed in the 
C-21 series through the isolation of 19-hydroxy-11- 
desoxycorticosterone after the incubation of 
desoxycorticosterone. The synthesis of aldo- 
sterone by beef adrenal brei is also under investi- 
gation. Incubates of desoxycorticosterone, corti- 
costerone, and 11-dehydrocorticosterone, 
processed by paper chromatography, have yielded 
significant increases over that of incubated tissue 
blanks in the activity of material extracted from 
the aldosterone zones. 


725. Active transport of glycine into cells. 
Erich Hernz AnD Henry Mariani (introduced 
by H. N. Curistensen). Tufts Med. School, 
Boston, Mass. 
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The fragments of Ehrlich mouse-ascites-t:mor 
cells lyophilized after incubation with labeled 
glycine were found to have a very limited capacity 
for adsorbing glycine. This confirms earlier 
findings in this laboratory which seemed to 
exclude simple adsorption as the cause for the 
high distribution ratios attained for glycine by 
these cells. In the paper chromatogram of the 
alcohol-deproteinized cell extract no radioactivity 
other than that connected with the glycine spot 
could be detected. Intact cells in the steady 
state exchanged almost 80% of their glycine for 
labeled glycine within about 5 min. This indicates 
that the major part of the cellular glycine is either 
free or in a combination which turns over at a 
rapid rate, comparable to the influx of glycine 
into these cells (Heinz, J. Biol. Chem. 211: 781, 
1954). If a combination of such high turn-over 
were the only cause of the high ratio between 
cellular and extracellular glycine, then the intro- 
duction of large amounts of unlabeled glycine 
should cause almost instantaneous displacement 
of the combined radioactive glycine, so that this 
would leave the cell at a relative rate as rapid as 
the relative influx. This, however, was found not 
to be the case; the relative efflux under these 
circumstances was much slower than the corre- 
sponding relative influx; it was as slow as the 
relative influx during complete metabolic inhibi- 
tion, e.g., at 5°. It is concluded that the concen- 
tration of glycine by these cells is due to active 
transport rather than to combination with cell 
constituents. 


726. Effects of cortisone, choline and radiation| 
upon the reticuloendothelial system. Jou 
H. HELLER (introduced by RosBert A. TuRNER) 
New England Inst. for Med. Research, Ridgefield; 
Conn. 

It has been demonstrated that choline can 
stimulate the reticuloendothelial system (RES 
to a hyperfunctional state (HELLER, Science 118: 
353, 1953) as measured by phagocytosis of intra 
venously-injected radiocolloids. The problem 
exists as to whether the choline-induced increase 
in phagocytosis and regenerative capacity after 
injury by thorium oxide blockade can be extra- 
polated to other RES functions. The ability 0 
choline to reverse cortisone-induced RES de 
pression in mice and rats was demonst:ated 
Parenterally-injected choline (0.2 mg) caused up 
to a fifty per cent reversal of the depression 
even when the dose of cortisone was as grat a 
5 mg in a 20 gm mouse. Choline did not affe:t thé 
ability of the corticoids to protect against the 
stress of a sterile, toxic peritonitis induc d by 
intraperitoneal injection of 4 mg. of aureo:aycil 
hydrochloride. In whole-body radiation stucies i! 
Swiss albino mice, choline did not afford pro 
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tection. Five mg of choline were’ injected for 3 
dsys prior to a previously-established LD;» dose 
of 250 kv x-ray. The animals were weighed every 
day and given an injection of choline every 3rd 
day. The overall mortality and weight statistics, 
eviluated collectively and by sex, showed no 
significant protection by choline against radiation 
damage. : 


127. Metabolism of L-ascorbic-1-C' acid in 
man. LEON HELLMAN AND J. J. Burns (intro- 
duced by C. G. Kina). Division of Physics and 
Biophysics, Sloan-Kettering Inst. for Cancer 
Research, New York Univ. Research Service, 
Goldwater Memorial Hosp., New York City, and 
Natl. Heart Inst., Bethesda, Md. 

L-ascorbic-1-C"‘ acid (specific activity: 1 uc/mg) 
was given intravenously to 2 human subjects in 
tracer doses of 30 mg and the following observa- 
tions were made concerning the metabolism of the 
vitamin. 1) A maximum of 3% was oxidized to 
CO: during the first day; this is in contrast to the 
extensive oxidation observed in the guinea pig. 
2) Of the administered radioactivity, 10% was 
excreted in urine in 24 hrs. and approximately 70% 
appeared in urine in 50 days. This rate of excretion 
was characterized by a half-life of 15-20 days. 
8) Approximately 1% was excreted in feces. 
4) Fractionation of the radioactive material 
excreted in the urine showed that L-ascorbic acid 
was extensively metabolized. About 15% of the 
total urinary radioactivity was present as ascorbic 
acid and an equal quantity as diketogulonic acid. 
Oxalic acid accounted for 55% and indicated that 
ascorbic acid was a precursor of urinary oxalate, 
as had been previously demonstrated in the guinea 
pig. 


728. A factor in plasma that enhances con- 
traction produced by angiotonin on rabbit 
aortic strips. O. M. Heimer. Lilly Lab. for 
Clin. Research, General Hosp., Indianapolis, Ind. 
In experiments using a rabbit aorta preparation 

4 described by Furchgott (1950), it was noticed 

that epinephrine-induced contraction became 

tonstant or increased with time, while that of 


‘Bangiotonin became less with each succeeding 


addition and often disappeared entirely. The 
ability of angiotonin to cause contraction could 
be restored by the addition of human, dog, and 
tabbit plasma, which by themselves had no effect 


i @ the strip. The plasma factor is non-dialyzable. 


About 2 of the activity is lost on boiling for 10 


hin. at pH 5.3. When angiotonin and angiotonase- 
‘ive rabbit plasma, adjusted to px 7.2, were 


ieubated together at 37°C for 30 min. and then 
biled at px 5.3 for 10 min. and centrifuged, the 
hu. ting supernatant fluid had about 20 times the 
tivity of the same dose of unincubated angio- 
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tonin. Similar results were obtained with human 
and dog plasma, although dog plasma was much 
less active unless plasmin was first removed. In 
moderate concentrations, epinephrine did not 
show tachyphylaxis. However, either boiled or 
unboiled plasma does increase the contraction 
produced by epinephrine under certain conditions, 
but not to the same degree as with angiotonin. 
The relation of these findings to ‘angiotonin- 
activator’ reported by Page and Helmer (1940) 
will be discussed. 


729. Nutrition of avian Lactobacillus bifidus. 
Davin Henp.utn, Parric L. WILLIAMS, JEANNE 
Wau AND RosBert B. WALTON (introduced by 
Wayne W. UmsreiT). Research Labs., Chemical 
Div., Merck and Co., Inc., Rahway, N. J. 

Short and Veltre (Proc. Soc. Exper. Biol. & 
Med. 86: 140, 1954) demonstrated that avian L. 
bifidus requires for growth unidentified factor(s) 
in fish solubles. Further study demonstrated that 
the response to fish solubles was influenced by the 
composition of the basal medium employed. 
Significantly less fish solubles was required when 
acid hydrolyzed casein was used in place of 
crystalline amino acids. An amino acid mixture 
simulating casein and casein ash could not replace 
casein hydrolyzate. In addition, a liver fraction 
was able to support growth of the organism only 
in casein hydrolyzate medium. These observations 
indicated that fish solubles contained at least two 
factors and that one of these might be a small 
peptide. With several lactic acid bacteria, re- 
quirements for high levels of amino acids can be 
replaced by their corresponding dipeptides. 
Conversely, peptide requirements should be 
replaced by high levels of constituent amino 
acids. For this reason, amino acids were examined 
singly at high levels as replacements for casein 
hydrolyzate. Arginine at 5 mg/ml medium elimi- 
nated the requirement for casein hydrolyzate. 
Through the generosity of Dr. Emil Smith (J. 
Biol. Chem. 208: 751, 1954), we were able to examine 
several arginyl peptides. These dipeptides at 
2-4 ug/ml medium supported maximal growth of 
L. bifidus in medium devoid of casein hydrolyzate. 
Further studies on the nutrition of L. bifidus 
demonstrated that the second unknown factor in 
fish solubles could be replaced by pantetheine. 


730. Apparent sympathomimetic effect of the 
xanthine diuretics on alligator. THomas 
HERNANDEZ* AND Rowanp A. Covutson. Bio- 
chemistry Dept., Louisiana State Univ. School of 
Medicine, New Orleans. 

The injection of caffeine, theobromine, and 
theophylline in doses from 25 to 250 mg/kg into 
small alligators produced effects almost in- 
distinguishable from those of epinephrine in doses 
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of 1 mg/kg. The diuretic effects and the pattern 
of electrolyte excretion in the urine following the 
injection of the xanthines was qualitatively 
similar to those observed following epinephrine. 
There was a great increase in NaCl output in all 
cases, the sodium exceeding the chloride (acid 
conservation). Epinephrine (1 mg/kg.) increased 
the osmolar clearance of the non-volatile electro- 
lytes 100% as compared with a 500% increase with 
theophylline (25 mg/kg). The xanthines also 
produced glycogenolysis; in extreme cases the 
total body glycogen was reduced to levels less 
than 10% of those of the controls. Hyperglycemia, 
increased blood and urine lactic acid, and glyco- 
suria occurred in all the experimentals. The 
xanthine diuretics as well as epinephrine increased 
the neuromuscular irritability which resulted in 
an ‘alarmed’ appearance; this progressed to 
spasticity and loss of powers of coordination. 
Pupillary constriction occurred following the 
injection of the xanthines, a phenomenon simu- 
lating that observed following epinephrine. From 
the evidence at hand the action of the xanthines 
on the alligator are best described as sympatho- 
mimetic. 


731. Synthesis of threonine and serine peptide 
derivatives. Georct P. Hess, JoHNn C. SHEE- 
HAN AND Murray GoopMan (introduced by 
SIEGFRIED J. THANNHAUSER). Dept. of Chemistry, 
Massachusetts Inst. of Technology, Cambridge. 
By use of an efficient new method, we have 

synthesized peptide derivatives in which serine 

and threonine are the acylating components. 

This appears to be the first recorded example of a 

synthetic threonine-containing peptide (J. S. 

Fruton, Adv. in Protein Chemistry V, 57-58, 1949). 

Phthaloyl-t-threonine and phthaloyl-0-acetyl-.- 

serine were prepared by allowing threonine and 

0-acetyl-L-serine to react with phthalic anhydride 
at 100°C for 5 hr. in dioxane. The phthaloyl-.- 
threonine was then coupled with esters of amino 
acids, includ ng t-phenylalanine methyl ester, 
glycine ethyl ester and L-leucine benzyl ester, by 
treatment with N,N dicyclohexyl carbodiimide 

(J. C. SHEEHAN AND G. P. Hess, J. Am. Chem. 

Soc. in press). The dipeptide derivatives, phthal- 

oyl threonyl-t-phenylalanine methyl _ ester, 

phthaloyl threonyl glycine ethyl ester and phthal- 
oyl threonyl-u-leucine benzyl ester were isolated 
in 60% yield. We have made analogous dipeptide 
derivatives using phthaloyl-0-acetyl-L-serine as 
the acylating agent. In order to show that peptides 
of serine can be formed without blocking the 
hydroxyl group carbobenzoxy serine was coupled 
with glycine ethyl ester by use of N,N dicyclo- 
hexyl carbodiimide. The carbobenzoxy seryl 
glycine ethyl ester, isolated in 60% yield com- 
pared closely in properties to the reported values 
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(J. S. Fruton, J. Biol. Chem. 146: 463, 1942). 
However, it should be pointed out that the yiclds 
in the formation of the dipeptide derivative by 
this technique were considerably higher than those 
reported using the azide method. 


732. Incorporation of NaHC"O;, acetate-1-C", 
and glycine-1-C'‘ into glutamic acid by 
intact rats. Ropert J. Hitt anp Roacer E. 
Koepre (introduced by T. P. Nasu, JR.). Dept. 
of Biochemistry, Univ. of Tennessee, Memphis. 
To clarify further the in vivo metabolism of 

bicarbonate and carboxyl carbon, we have de- 

termined the labeling pattern in rat glutamic acid 
after the administration of several labeled pre- 
cursors. NaHC"40;, acetate-1-C'*, or glycine-1-C 
was administered intraperitoneally to white rats 
and the animals sacrificed 4 or 6 hr. later. Glutamic 
acid was isolated from the liver and carcass 
proteins by conventional methods. The samples 
obtained from liver were partially degraded with 
ninhydrin and a Schmidt reaction to yield C, and 

C;, respectively, as CO.. The carcass glutamates 

were completely degraded by the method of 

Mosbach, Phares, and Carson (Arch. Biochem. 

Biophys. 33: 1951) to obtain the specific activity 

of each carbon atom. In all cases the labeling of 

liver glutamic acid followed the pattern found in 
carcass glutamate. NaHCO; gave rise to labeled 
glutamate with 80-90% of the C' in C,. The 
major portion of the C'‘ in the remaining carbons 
was located in C; (5-20%), while C2, Cs and Cy 
had small but significant amounts of activity. 

Since the isopropyl group of leucine is known to 

be metabolized by the fixation of CO2 to yield 

acetoacetate (RoBINSON, BACHHAWAT AND Coon, 

Federation Proc. 13: 281, 1954) it was felt that 

dietary leucine might influence the amount of 

C'‘ fixed into C;. However, the labeling pattern 

in glutamic acid after injection of NaHC'‘0; 

was not altered by feeding a diet containing 19% 

L-leucine for 2 weeks prior to the experiment. 

After the administration of acetate-1-C!*, 61-64% 

of the glutamate activity was found in C;, «nd 

only 30-34% in C;. Glycine-1-C'* produced 4 

labeling pattern essentially the same as that 

obtained from NaHC"4O;. (Supported by the 

Natl. Science Fndn.) 


733. Action of leucine aminopeptidas« on 
proteins and polypeptides. Rospert L. | 111" 
AND Emit L. Saitu. Lab. for Study of Here: itary 
and Metabolic Disorders, Univ. of Utah, Salt 
Lake City. 

Highly purified aminopeptidase from : wine 
kidney (J. Biol. Chem. 212: 255, 1955) was t sted 
with 6-lactoglobulin (A), insulin (B), oxivtized 
B-chain of insulin (C), and mercuripapain (‘)) 48 
substrates. In each case the peptidase libe :ate¢ 
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free amino acids from the N-terminal end of the 
su! strate. In some instances extensive degrada- 
tion occurred as judged by paper chromatography 
an! quantitative estimations with ninhydrin. 
Wi'h A, which has 3 N-terminal leucine residues, 
payer chromatography indicated the presence of 
free leucine, valine, glycine, glutamic and aspartic 
aciis. Three to 4 amino groups per mole of B 
wee liberated in 24 hours; these were identified as 
phenylalanine, valine, glycine and _ isoleucine. 
Wiih C ea substrate, the ninhydrin method indi- 
cated the liberation of 13 amino groups in 24 
hours. Chromatographic analysis revealed the 
presence of phenylalanine, valine, aspartic acid, 
gluiamie acid, histidine, leucines, cysteic acid, 
glycine and serine, all of which are present in the 
N-terminal sequence of C. The ninhydrin method 
indicated the liberation of 17 amino groups per 
mole of D in 24 hr. The degraded mercuripapain 
was fully active in splitting benzoyl-L-arginin- 
amide after it was reactivated with cysteine and 
versene. The amino acids liberated from D were 
separated by dialysis, concentrated in vacuo, and 
estimated quantitatively after resolution on 
Dowex-50-X8. One mole each of aspartic acid, 
threonine, serine, asparagine, glutamic acid, 
leucine and isoleucine, and 2 moles each of glycine, 
valine and alanine were liberated per mole of D. 
Smaller amounts of tyrosine, phenylalanine and 
other amino acids also were detected. The molar 
ratios of amino acids liberated from D differ 
markedly from the ratios in undegraded papain. 


34. Effects of combinations of three bio- 
chemically-related antimetabolites. G. H. 
Hircuines, G. B. Exion anp S. SInGcEeR.* 
Wellcome Research Lab., Tuckahoe, N. Y. 
Studies of the effects of combinations of two 

biochemically-related antimetabolites (J. Biol. 
Chem. 208: 477, 1954) have been extended to three- 
‘component systems, using Proteus vulgaris, in 
vitro. The primary purpose was to evaluate the 
¢lects of end-product analogues on a system in 
vhich sequential blockade of a biosynthetic path- 
way had been established. Combinations of di- 
iminopyrimidines and sulfonamides, regarded as 
interfering at successive points with the formation 
of folie acid-containing enzymes, served as model 
systems to which analogues of the purines and 
byrimidines were added. Several antagonists of 
purines (8-azaguanine, 8-azaxanthine, 6-mercapto- 
purine) and two analogues of thymine (5-bromo- 
wacil, dithiothymine) are active potentiators 
vhile others (thioguanine, 6-methylpurine, 6-aza- 
y:aine) are inactive. Analogues of uracil and 
tyt-sine generally are inactive or show additive 
tlects at best. 
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735. ATP-sulfate reaction. HetmutH Hu1z 
(introduced by Paut L. Munson). Biochemical 
Research Lab., Massachusetts Gen. Hosp., and 
Dept. of Biological Chemistry, Harvard Med. 
School, Boston. 

From the supernatant of lamb liver homogenate, 
an active enzyme fraction was obtained by 
ammonium sulfate fractionation between 0.25 
and 0.4 saturation. In this fraction, with nitro- 
phenol as sulfate acceptor and ATP as energy 
donor, equivalent amounts of pyrophosphate and 
of nitrophenyl! sulfate were formed when fluoride 
was added to inhibit pyrophosphatase. This 
indicates that sulfate activation occurs by way of 
a pyrophosphate split off ATP. It furthermore is 
found that less, but still a large amount of pyro- 
phosphate is formed with ATP and sulfate alone, 
in the absence of nitrophenol. In the latter case, 
by use of radioactive sulfate, unidentified sulfate 
derivatives appear on radioautography of chro- 
matograms, which are absent or very weak in the 
presence of nitrophenol. 


736. Insulin-reversible, stress-induced inhi- 
bition of cell-free glycolysis in S91 mouse 
melanoma homogenates. Paut HocustTeINn,* 
Mark Woops anp DEAN Burk. Nail. Cancer 
Inst., Bethesda, Md. 

The stress-modifiable, insulin-sensitive mecha- 
nism regulating the metabolism of glucose in 
tumor slices (Biochem. Biophys. Acta 12: 329 
1953) has been found to operate also in sub- 
cellular systems. Homogenates of S91 mouse 
melanoma, prepared in 4 volumes of 10 or 20% 
sucrose, cleared of nuclei and cell debris by brief 
centrifugation at 20,000 X g, and fortified with 
DPN, yielded nearly linear rates of anaerobic 
glycolysis (QN*co,) for periods of at least 20-30 
min., the rates being essentially the same with 
either glucose or hexosediphosphate as substrate. 
However, tumor homogenates prepared from 
melanoma-bearing mice exposed to stressing 
temperatures (e.g., 35°C for 6-24 hr.) yielded 
markedly diminished and rapidly decaying rates 
of glycolysis with glucose, but not with hexosedi- 
phosphate, which gave rates equalling those of 
tumor homogenates prepared from animals which 
had not been exposed to stressing temperatures. 
Addition of 1 vu of crystalline zinc-insulin/ml to 
homogenates of tumors from certain appropriately 
temperature-stressed animals resulted in 10-60% 
increases in the initial rates of anaerobic glycolysis 
with glucose, but no insulin effect was observed 
with hexosediphosphate. To avoid excessive rates 
of glycolytic decay, these in vitro studies were 
carried out at 20-30°C. In all experiments with 
homogenates from temperature-stressed animals 
the phenomena associated with stress (glycolytic 
inhibition and progressive decay with glucose 
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and minimum time required for perceptible in vivo 
stressing) were notably more acute than those 
observed with corresponding tissue slices. The 
current findings indicate that the insulin:anti- 
insulin mechanisms regulating glucose utilization 
can operate in cell-free systems, presumably in 
the hexokinase reaction leading to hexosedi- 
phosphate. 


737. Composition of chick embryo DNA. 
Harry HocusTrasseR* AND LeEoPpotp R. 
CrreEceDo. Biochemistry Dept., Fordham Univ., 
New York City. 

The results of a previous investigation in this 
laboratory (Reppy et al. J. Biol. Chem. 198: 267, 
1952) suggested that a change in the overall 
composition of DNA from whole chick embryos 
might be taking place during the 9-14-day period 
of incubation. We have investigated this possi- 
bility by isolating chick embryo DNA by the 
method of Kay et al. (J. Am. Chem. Soc. 74: 1724, 
1952) at intervals during the period concerned. 
The purine and pyrimidine contents were de- 
termined by tested methods of hydrolysis, chro- 
matographic separation, and spectrophotometric 
estimation. Our results show that such chick 
embryo DNA samples contain guanine, cytosine, 
and thymine in the molar proportions of .72, .74, 
and 1.26, respectively, per mole of adenine, in the 
White Leghorn embryo. Variations among these 
values for DNA taken at 9, 11, 12, and 14 days 
amounted to less than 2.0% in all cases. DNA from 
a second commercial strain of chick differs by 
having a slightly higher thymine content 
(thymine: adenine: :1.32:1.00), but shows the same 
constancy of composition during the period 
studied. We are extending the study to include 
material from both younger and older embryos. 
(Aided by grant C-1370 (C3) from the PHS.) 


738. Quantitative estimation of saturated, 
monoethenoid and branched-chain fatty 
acids in small samples of bacterial lipides. 
Kuaus Hormann, C. Y. Y. Hsrao,* D. B. 
Henis aAnp C. Panos.* Biochemistry Dept., 
Univ. of Pittsburgh School of Medicine, Pitts- 
burgh, Pa. 

A quantitative method for the estimation of 
saturated, monoethenoid and _ branched-chain 
fatty acids in small samples of bacterial cells was 
developed in order to gain insight into the meta- 
bolic interplay between the various fatty acids in 
bacteria and to investigate the effect of alterations 
of the culture medium upon the fatty acid spec- 
trum of microorganisms. The method involves a) 
isolation of the lipides from acid hydrolyzed 
bacteria, b) saponification of the lipides to liberate 
the fatty acids to (a 40-60 mg sample of fatty 
acids is sufficient for one determination), c) hy- 
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droxylation of the fatty acids with performic acid, 
and d) separation of the resulting mixture of 
hydroxylated fatty acids by reversed phase 
chromatography on rubber columns. This pro- 
cedure brings about a clean separation of the 
dihydroxyoctadecanoic acids from the even 
numbered straight-chain saturated fatty acids 
above Cs. Stearic and lactobacillic acids are not 
separable by our chromatographic method, and 
accumulate in the (Cis + Cis) fraction. The 
lactobacillic acid content of this fraction is readily 
determined by microbiological assay with L. 
delbriieckii. Stearic acid does not interfere with 
the microbiological assay. The application of this 
method to the separation of synthetic mixtures of 
fatty acids and to the determination of the fatty 
acid spectrum of L. arabinosus, L. casei, L. del- 
briickii, Agrobacterium tumefaciens and a Strepto- 
coccus species will be reported. 




















739. Effects of acetylcholine on phosphate 
turnover in individual phospholipids. L. E. 







































{ 
Hox1n AND Maset R. Hoxin.* Dept. of Pharma | 
cology, McGill Univ. and Research Inst., Montreal‘ 
General Hosp., Montreal, Canada. V 
Earlier studies showed that acetylcholine (ACh)§ 2 
stimulates the independent turnover of phosphate 1 
in the total phospholipids of slices of pancreasg 4 
and brain cortex (HokiIn anp Hoxrn, J. Biol y 
Chem. 203: 967, 1953; ibid, 209: 549, 1954; Federag tl 
tion Proc. 13: 231, 1954). In the present studies thal 
specific activities of the individual phospholipids 
were determined (see Dawson, Biochim. Biophys ™ 
Acta 14: 374, 1954), and for pancreas slices incu 
bated with P*? were found to be as follows: (firs 
figure without and second figure with ACh) 
phosphatidyl choline: 41, 55; phosphatidyl ar 
ethanolamine: 236, 433; phosphatidyl serine: 9% oP 
25; diphosphoinositide: 440, 7480; phosphatidig] 1 
acid: 754, 1250. Although ACh stimulated phosg tet 
phate turnover in all the phospholipids thigl 't 
stimulation was quite disproportionate, being by ne 
far the greatest in diphosphoinositide (16007) Su 
The incorporation of ethanolamine-1-C™ int@ “ifi 
phosphatidyl ethanolamine was stimulated bgj me 
ACh to the same extent as that of P%, indicating tho 
that ACh stimulates the turnover of the phosgj enz 
phate-base moiety as a unit. Similar studies we cifi 
done with brain cortex slices. The following Mne1 
specific activities for P*? were obtained (fir Pho 
figure without and second figure with ACh)g Sati 
phosphatidyl choline: 76, 126; phosphatidyg Yer 
ethanolamine: 9, 12; phosphatidyl serine: 2, idly 
diphosphoinositide: 710, 1650; phosphatidic acid tont 
1020, 2180. The incorporation of carbon frog With 
glycerol-1-C14 was of the same order of magitu¢ Me 
in all the phospholipids—in contrast to that @ ton 
P#®—and was not stimulated by ACh. This indi teut 





cates that the major portion of the unstimulaté 
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P* incorporation, as well as all of the stimulated 
incorporation, is due to turnover of the phosphate 
(or phosphate-base moiety) rather than to the 
turnover of the whole phospholipid molecule. 


740. Separation of glucosamine oligosac- 
charides. Sytv1a Te1cH Horow1tz,* Harotp 
J. BLUMENTHAL,* Roy M. Seppaua* anp SAUL 
Roseman. Rackham Arthritis Research Unit and 
Depts. of Biological Chemistry and Bacteriology, 
Univ. of Michigan, Ann Arbor. 

Chitosan hydrochloride was partially degraded 
by the use of hydrochloric acid. By varying the 
time and temperature of the hydrolysis, it was 
possible to determine the optimum conditions for 
the production of the lower molecular weight 
oligosaccharides of glucosamine. The products of 
hydrolysis were adsorbed on Dowex-50 and then 
eluted by a gradient technique. Six discrete peaks 
appeared in the eluate as demonstrated by ni- 
trogen content, reducing sugar value and applica- 
tion of a modified anthrone method. The ana- 
lytical results indicated that the oligosaccharides 
were eluted in order of increasing molecular 
weight. The material eluted first was crystallized 
and characterized as glucosamine hydrochloride. 
The material isolated from the second peak was 
treated with acetic anhydride and pyridine and 
yielded a crystalline acetate. The properties of 
the latter compound indicated it to be the ace- 
tylated disaccharide, chitobiose octaacetate. 


741. Retinene isomerase. RutH HUvUBBARD. 
Biological Labs. of Harvard Univ., Cambridge, 
Mass. 

The visual pigments rhodopsin and iodopsin 
are formed by the condensation of rod or cone 
opsin with a cis isomer of retinene, neoretinene b. 
The bleaching of these pigments yields all-trans 
retinene, which must be isomerized back to neo- 
retinene b for the pigments to regenerate. Ret- 
inene is isomerized by light, but too slowly to 
supply the retina with neoretinene b; and unspe- 
cifically, so that a mixture of cis and trans iso- 
mers results, including the precursors of both 
thodopsin and isorhodopsin. We have found an 
enzyme in cattle retinas which catalyzes spe- 
tifically interconversions between all-trans ret- 
inene and neoretinene b. It is soluble in neutral 
phosphate buffer, and is precipitated by 15-35% 
saturated ammonium sulfate. The enzyme works 
very slowly in the dark; but in dim light it rap- 
idly produces a pseudo-equilibrium mixture 
tontaining 35-40% neoretinene b. Irradiation 
vithout the enzyme yields only 18-20% neoret- 
inexe b, and at a much slower rate. The isomerisa- 
tions are performed in aqueous digitonin at 
tetral po. The enzyme, retinene, or light each 
tar limit the rate of the reaction. The enzyme is 


AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS 


229 


therefore a photoisomerase, for which retinene 
acts both as chromophore and substrate. Light 
promotes specifically the conversion of all-trans 
to neoretinene b; it has little effect on the reverse 
reaction. Presumably this is connected with the 
fact that the cis configuration represents a higher 
energy state. Isoretinene a, the precursor of 
isorhodopsin, is neither accepted as a substrate 
nor formed as a product by this enzyme reaction. 


742. Astatinated (At?!) organic compounds 
for production of highly localized radio- 
biological effects. Waiter L. Hugues anp 
Davin GITLIn (introduced by W1Lt1AM Mans- 
FIELD CLARK). McCollum-Pratt Inst., Johns 
Hopkins Univ., Baltimore, Md. and Children’s 
Med. Ctr., Boston, Mass. __ 

The very limited range and high ionization 
density of a-radiation makes it best suited for 
localization of radiation within cells. Since an 
a-particle produced by atomic transmutation 
delivers its approximately 6 mev within a distance 
of 30 u, only a very few cells can be damaged by 
each disintegration. Consequently, if an a-emitter 
can be selectively concentrated by a given cell 
type, highly local effects may be expected. At?"!, 
prepared by bombarding bismuth with 30 mev 
a-particles, half-decays in 7.5 hr., largely by a- 
emission to Bi”. Astatine (eka-iodine), the last 
of the halogens, should behave chemically like 
iodine and thus might be incorporated into or- 
ganic compounds. Since the immune reaction 
provides cellular specificity, incorporation of 
astatine into antibody was attempted. As a model 
system astatination of tyrosine was also investi- 
gated. Astatine plus ‘carrier’ KI; gave negligible 
incorporation into an excess of tyrosine, being 
mainly reduced to astatide. However, by using 
N-iodosuccinimide as a ‘carrier’ the formation of 
iodide by the concomitant iodination was avoided 
and essentially quantitative yields of astato- 
iodotyrosine were achieved. Astatine in the pres- 
ence of KI; combined with ovalbumin and with 
y-globulin although not with serum albumin. 
This, along with the lability of the astatine, sug- 
gested that substitution in the tyrosyl residues 
was not involved. Nevertheless, injected asta- 
tinated y-globulin retained a portion of its 
astatine for several hours, as judged immuno- 
chemically. (Work performed while summer 
guests at Med. Dept., Brookhaven Natl. Lab., 
Upton, N. Y.) 


743. Protection and restoration of oxidation 
and phosphorylation in mitochondria in- 
activated by preincubation with phos- 
phate, metal ions and surface active 
agents. F. Epmunp Hunter Jr., LILuian 
Forp* anp J. F. Levy.* Pharmacology Dept. 
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Washington Univ. Med. School, St. Louis, Mo. 

Preincubation of mitochondria in 0.25 M su- 
crose at 30° for 10 min. with 0.02 M phosphate, 
0.005 M arsenate, 0.0005 M arsenite, 0.0001 M 
Zn**, 0.001-0.002 M desoxycholate, saponin or 
lauryl sulfate produces similar effects—swelling, 
loss of DPN (partially split) and other nucleo- 
tides, inactivation of DPN dependent oxidations. 
The DPN is not lost by simple diffusion from 
swollen mitochondria, since suspension in dilute 
TRIS can produce equal swelling without loss of 
DPN dependent oxidations or phosphorylation. 
Ethylenediaminetetraacetate (EDTA) at 0.001 M 
not only prevents the effect of various metal ions, 
but also gives complete protection against prein- 
cubation with the other agents. A single mecha- 
nism of effect based on trace metal impurities in 
the various substances appears unlikely, for re- 
crystallization after treatment with EDTA or 8- 
hydroxyquinoline and passage through various 
ion exchange columns does not alter the action of 
phosphate. This apparently direct effect of phos- 
phate produces complete inactivation at px 6.9, 
partial at 7.4 and very little at 7.9. DPN com- 
pletely restores oxidation and partially restores 
phosphorylation in all cases except that phos- 
phorylation is not restored after higher concen- 
trations of arsenite and lauryl sulfate. EDTA 
alone has no restorative effect but usually does 
improve somewhat the P:O ratio when added 
with DPN. Mn**, a potent protective agent 
during preincubation, has no restorative action 
alone and does not improve the P:O0 with DPN 
in the medium used. (Partially supported by a 
PHS grant.) 


744. Effect of estrogen and progesterone on 
collagen content of rat uterus, heart and 
skeletal muscle. LuctLtE S. HuRLEY AND 
Heinz HERRMANN (introduced by Rosert 
VirTvE). Div. of Chemical Embryology, Dept. of 
Pediatrics, Univ. of Colorado Med. School, 
Denver. 

Studies carried out in this laboratory concern- 
ing the accumulation of specific proteins during 
embryonic development (H. HERRMANN AND S. 
R. Barry, Arch. Biochem., 1955) have led to an 
investigation of the hormonal control of the 
formation of specific cell-proteins. Of particular 
interest was the hormonal regulation of collagen 
formation in a growing organ. This problem was 
explored by using as a test system the rat uterus, 
which has the well-known capacity to respond to 
estrogen with an increase in both mass and pro- 
tein content. The formation of collagen in the 
uterus, skeletal muscle and heart was deter- 
mined after treatment with estrogen and/or 
progesterone. Twenty-four hr. after the intra- 
peritoneal injection of 0.1 wg of estrogen (a- 
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estradiol benzoate), weanling female rats shoved 
a 2-fold increase in uterus weight, but no cha.ige 
in uterine collagen content. After injection of 
estrogen for 3 consecutive days, the uterus in- 
creased in weight by a factor of 4, and the uterine 
collagen content by a factor of 2. Progesterone, 
under these conditions, produced only a slight 
increase in uterine collagen content although 
there was a 3-fold increase in uterine weight. 
When both hormones were injected together, 
progesterone seemed to have an inhibitory effect 
on estrogen. The collagen concentration of either 
skeletal muscle or heart was unaffected by any of 
the treatments used. (Supported in part by the 
PHS.) 














745. Conversion of ribulose 5-phosphate to 
ribulose 1,5-diphosphate. JERARD Hurwitz 
(introduced by H. Tasor). Natl. Insts. of 
Health, Bethesda, Md. 

The recent work (WerssBacH et al., J. Am. 

Chem. Soc. 76: 5572, 1954) on the conversion of 

ribose 5-phosphate to ribulose 1,5-diphosphate 









































has now been extended. Evidence has been ob- § 7 
tained for the participation of 2 enzymes in the 
synthesis of ribulose diphosphate from ribose 5- 
phosphate. The first enzyme is phosphoribose 
isomerase, which converts ribose 5-phosphate to 
ribulose 5-phosphate and the 2nd enzyme, phos- § is 
phoribulokinase, catalyzes the esterification reac- § tc 
tion. Purified preparations of the isomerase, § 0: 
which are free of kinase activity, have been ob- § m 
tained from spinach extracts. The kinase has ff ve 
been purified from spinach acetone powder ex- § (v 
tracts using ribose 5-phosphate as substrate in § ph 
the presence of an excess of isomerase, with an & st 
assay method based on the rate of alkali-labile # (4 
phosphate formation. The kinase requires Mg** § ni 
and is activated by sulfhydryl compounds or § tio 
sequestering agents. The product of the reaction the 
has been identified as ribulose diphosphate by 4% cat 
variety of methods. On the basis of alkali and & sin 
acid lability studies, the product appears to be & ver 
esterified in the 1 and 5 positions. 
148 
746. Thrombin generation in hypoprothr«- a 
binemic states. Ciara V. Hussey i0-@ hb 
troduced by Josepu C. Bock). Dept. of io @ FE 
chemistry, Marquette Univ. School of Medi:ine,@ 
Milwaukee, Wis. MM 
When normal human plasma is diluted wih 10% 7 
volumes of cold distilled water and broug! : tof (he, 
pu 5.0, a precipitate is formed which, when : \dis-@ tiv, 
solved, neutralized and recalcified under s' ind- by 
ardized conditions, yields a uniformly con: tanti bee, 
‘amount of thrombin. Hemophilic or thro abo-§ byc, 
cytopenic plasmas yield essentially the sameg anc 
quantity of thrombin but at a much slower rated pic, 
Plasma, lacking labile factor due to st: "aged tct:y 
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produces thrombin nearly as rapidly and in about 
the same amount as normal plasma by this tech- 
n que. Likewise, plasma from a patient with 
sc vere congenital deficiency of stable factor yields 
a: much thrombin and at the same rate as normal 
piasma. In the congenital type of hypoprothrom- 
binemia characterized by low free but normal 
tctal prothrombin, the yield of thrombin is not 
diminished. In congenital hypoprothrombinemia 
vera in which both the free and total prothrombin 
is reduced, the production of prothrombin is 
very low. The yield of thrombin from newborn 
plasma or from plasma of patients receiving 
Dicumarol also is definitely below normal. This 
test of generation of thrombin is not strictly a 
quantitative method for determining prothrom- 
tin, but it offers a simple and reliable means for 
differentiating true panhypoprothrombinemia 
from the type in which only the free prothrombin 
is diminished and from stable factor and labile 
factor deficiencies. (Aided by Research Grant C8 
(H-1612) from PHS.) 


747. Reversible inactivation and stability of 
oxidative phosphorylation. Ear. Jacoss,* 
Mrr1aAM JAcoB* AND D. R. Sanapt. Inst. for 
Enzyme Research, Univ. ef Wisconsin, Madison. 
Cadmium ion at low levels (5 X 10-* m or less) 

is a powerful inhibitor of phosphorylation coupled 
to succinate oxidation in liver mitochondria. The 
oxidation of succinate is also inhibited by cad- 
mium but less effectively. The inhibition is re- 
versed by ethylenediamine tetraacetic acid 
(versene). An endogenous uncoupler of phos- 
phorylation is released from mitochondria on 
storing in sucrose or KCl for prolonged periods 
(4 days). The uncoupler is stable at 100°C for 5 
min., and its effect is not reversed by the addi- 
tion of versene. It can be removed by washing 
the residue. Another inhibitor, presumably 
cationic, is also present in the washed residue 
since phosphorylation is stimulated by added 
versene. 


48. Role of hydroxamic acids in prevention 
and reversal of cholinesterase inactivation 
by DFP and Sarin. Bernarp J. JANDORF, 
Epwarp A. CROWELL* AND ALFRED P. LEvin.* 
Enzyme Chemistry Branch, Chemical Corps 
Med. Labs., Army Chem. Ctr., Md. 

The findings of Wilson and Meislich (J. Am. 
Chem. Soc. 75: 4628, 1953) concerning the reac- 
tivetion of DFP-inhibited cholinesterase (ChE) 
by nicotin hydroxamic acid methiodide have 
been confirmed and extended to include other 
by¢roxamic acids (HA’s), other sources of ChE,’ 
tn’ the inhibitor Sarin (isopropyl methyl phos- 
thenofluoridate). All HA’s tested so far protect 
ative ChE against inactivation because of their 
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ability to react directly with the inhibitor (Wac- 
NER-JAUREGG et al., to be published). Some 
aromatic and heterocyclic HA’s can, in addition, 
reactivate ChE previously inhibited with DFP or 
Sarin. The most effective one in this respect is 
picolin HA. The return of enzymatic activity is 
paralleled by a release of inhibitor-derived phos- 
phorus from the enzyme molecule. PHA is about 
equally effective in reversing the inactivation by 
DFP of ChE derived from electric eel tissue, 
human and bovine erythrocytes, and _ rabbit 
brain; it is much more effective on eel ChE than 
on the other enzyme preparations after inactiva- 
tion with Sarin. Chymotrypsin inhibited with 
DFP or Sarin is reactivated more slowly. ChE 
preparations when freshly inhibited with DFP 
are reactivated more rapidly than those which 
have been allowed to stand for some time. The 
possible implications of these findings on the 
mechanism of reaction between DFP and ester- 
ases will be discussed. 


749. Occurrence and distribution of bound 
ascorbic acid in animal tissues. HENRY 
JEFFAY (introduced by MARIANNE GOETTSCH). 
Dept. of Biochemistry and Nutrition, School of 
Medicine, Univ. of Puerto Rico, San Juan. 
Tissues of normal adult rats and pigs were 

analyzed for both free and bound ascorbic acid. 

The reported existence of a bound form of as- 

corbie acid in pork liver by Sumerwell and Sea- 

lock (J. Biol. Chem. 196: 753, 1952) was confirmed. 

The method of analysis consisted of complete 

removal of the free ascorbic acid by exhaustive 

extraction with ice-cold ethanol under a CO» at- 
mosphere, and then hydrolyzing the residue with 

10% HPO; in a boiling water bath for 15 min. 

under a CO: atmosphere. Both the combined 

alcoholic extracts and the hydrolysate were then 
analyzed for ascorbic acid by the dinitrophenyl- 
hydrazine method. The results indicate a wide- 
spread distribution of the bound form, although 
the amount present may vary considerably. Rat 
heart contains practically no bound ascorbic 
acid, while approximately 25% of the total as- 
corbic acid in the liver is in the bound form. 

Brain, lung, spleen, and kidney have intermediate 

relative amounts, varying from 4-12% of the total 

ascorbic acid bound. Pig muscle contains about 

1% of the vitamin bound, while other tissues 

have more, lung, 5%, kidney, heart, brain and 

adrenal, all about 15%, and in the liver, 23% of 
the ascorbic acid is bound. The bound ascorbic 

acid is apparently soluble in water and 75% 

methanol, while insoluble in ethanol. It is very 

sensitive to acid or alkaline hydrolysis even at 
0°, though stable to air oxidation if in the dried 
state. 
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750. Thiolesterase activity of proteolytic 
“ enzymes. Rosert B. JounsToN (introduced by 

Ropert E. Feenty). Dept. of Chemistry and 

Chem. Engineering, Univ. of Nebraska, Lincoln. 

Papain has been found to catalyze the hydroly- 
sis of the thiolester bond and oxygen ester bond 
as well as the peptide bond. Benzoylglycine 
thiolethyl ester and benzoylglycine thiolisopropyl 
ester were prepared by reacting hippury] chloride 
with ethyl mercaptan and isopropyl mercaptan. 
The rates of hydrolysis of the thiolesters were 
determined by modification of the method of 
Lipmann and Tuttle (J. Biol. Chem. 159: 21). For 
comparative purposes rates of hydrolysis of 
benzoylglycine ethyl ester (Hestrin J. Biol. 
Chem. 180: 249) and benzoylglycinamide (JoHN- 
sTon et al. J. Biol. Chem. 185: 629) were deter- 
mined. Incubations were carried out at 37°C in 
30% methanol. Final concentrations of the com- 
ponents in incubation media were: phosphate or 
citrate buffer (0.05 m); substrate (0.025 m); HCN 
or cysteine activator (0.05 m) and papain (Grass- 
MANN, Biochem. Zeit. 279: 133) (0.06 mg protein 
N/ml). Rates of papain-catalyzed hydrolysis of 
benzoylglycine thiolethyl ester and _ benzoyl- 
glycine thiolisopropyl ester are approximately the 
same Relative rates of enzymatic hydrolysis are 
in decreasing order: thiolester, oxygen ester and 
amide. The rate of enzymatic hydrolysis of thiol- 
ester is essentially unchanged from px 5.0-pu 7.5. 
Considerable hydrolysis of thiolester occurs in 
absence of added activator since the enzyme is 
activated by the mercaptan which is liberated 
during hydrolysis. For optimal activity additional 
activator must be added. At px 5.0 both cysteine 
and HCN will serve as activators for the enzyme, 
but at px 7.5 there is a non-enzymatic reaction 
between thiolester and cysteine. 


751. Mechanism of citrulline synthesis. 
Mary Eien Jones,* LEonarp SPEcToR* AND 
Fritz Lipmann. Biochemical Research Lab., 
Massachusetts General Hosp., and Dept. of Bio- 
logical Chemistry, Harvard Med. School, Boston, 
Mass. 

The work by Knivett, by Slade and by Kor- 
zenovsky and Werkman with microbial systems 
and of Grisiolia and Cohen with the animal sys- 
tem made likely the formation of a carbamyl 
carrier in the ATP-dependent synthesis. Indica- 
tions were obtained that carbamyl phosphate 
may be this intermediary. Therefore, carbamy]l 
phosphate was synthesized in a surprisingly 
simple manner by mixing potassium cyanate and 
phosphate in aqueous solution. From this mixture 
an approximately 90% pure preparation of dilith- 
ium carbamy] phosphate was obtained by alcohol 
fractionation. This preparation of carbamy] phos- 
phate, when tested in extracts of Streptococcus 
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faecalis as well as of rat liver mitochondria, 
easily donates its carbamyl group to ornithine to 
form citrulline. Carbamyl phosphate also donates 
phosphate to ADP, a reaction studied so far 
mainly in the microbial system. Further details 
will be reported on the enzyme systems involved 
and on the equilibria between ADP and car- 
bamyl phosphate, and between carbamyl phos- 
phate and citrulline. 


752. Semi-micro method for isolation and 
purification of radioactive cholesterol. 
Jon J. Kasara (introduced by James W. 
Movu.LpER). Argonne Cancer Research Hosp., 
Chicago, Ill. 

The current interest in cholesterol in relation 
to biosynthesis of steroid hormones and in rela- 
tion to arteriosclerosis has created a need for a 
semi-micro method for the isolation of radio- 
active cholesterol. A quick and convenient 
method has been devised which allows the count- 
ing of plasma cholesterol of sufficient radiochemi- 
cal purity to permit accurate biological interpre- 
tation using a tracer dose of C' acetate of the 
order of 100-200 uc. By this method 0.50-5.0 mg 
of cholesterol are isolated as a digitonide and 
carefully washed free of adsorbed substances. 
The resulting filtrate and washings are then used 
for the isolation of cholesterol esters after hy- 
drolysis in a manner similar to that used for the 
free cholesterol. The digitonin complex is broken 
up and the freed sterol is extracted with toluene. 
The toluene solution is then divided into 2 ali- 
quots one of which is used for a quantitative 
measurement (Liebermann-Burchard), while the 
other fraction is assayed for radioactivity by 
either the conventional Geiger-Mueller flow 
counter or by the Packard liquid scintillation 
counter. (The latter counter permitted the count- 
ing of both tritiated and C'* cholesterol in the 
same sample.) A modified dibromination proce- 
dure applicable to small amounts (1.0-10.0 mg) 
has -been used to determine the purity of the 
assayed cholesterol. Duplicate analyses of radio- 
activity on 12 different samples gave a me: 
deviation of less than +5.0%. The advantages of 
the present procedure are: /) a rapid and con- 
venient method for the isolation of free «nd 
esterified cholesterol of suitable radiochemical 
purity; 2) a dibromination procedure applic:ble 
to semi-micro amounts of sterol; 3) use of a col- 
orimetric instead of a gravimetric method for 
determining specific activity; and 4) prepare ‘ion 
of ‘cholesterol in a form suitable for either lijuid 
scintillation or direct counting. 


753. Cytochrome systems in photosynth -tic 
bacteria and some facultative anaero es. 
Martin D. Kamen anp Leo P. Vernon’. 
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tails ability to grow photosynthetically, reveals the Dowex-50 column with HCl up to 6 Nn. Paper 
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general occurrence of cytochrome c¢ in anaerobes 
which are facultative in the sense that they can 
utilize H-acceptors other than oxygen (i.e. ‘OH’ 
in the anaerobic photosyntheses, sulfate and ni- 
trate in Desulfovibrio and various dentrifiers). 
The bacterial cytochromes, however, are not 
identical with cytochrome c as it occurs in typical 
aerobic tissues, such as mammalian muscle and 
yeast. This is illustrated by the cytochrome c 
fom the facultative photoheterotrophe Rhodo- 


chromatography of the protein hydrolyzate with 
phenol-water yielded a radioactive spot which 
coincided with a brown spot on the paper. Sim- 
ilarly, the protein precipitates were found to be 
darkened roughly in proportion to the radioac- 
tivity accumulated. No DNP effect was found 
with brain homogenates or with heated liver 
preparations, whereas HGA was active in both 
these systems. With liver homogenates, quinone, 
hydroquinone, and catechol were highly active, 


ation spirillum rubrum, which shows spectroscopic naphthoquinone, p-aminophenol and _ p-phen- 
rela- {behavior identical with that of the mammalian ylenediamine moderately active, and o-phen- 
for a (cytochrome, but differs in most other respects, ylenediamine, o- and p-nitrophenols and phenol 
adio- @ie. it is not activated by mammalian cytochrome less active. Of the above compounds, only the 
nient {Jc oxidase, it is not absorbed on certain ion-ex- quinones, hydroquinones, and p-aminophenol re- 
ount- change resins, it has a much smaller electro. tained their activity when incubations were per- 
hemi- §phoretic mobility at pH 7, and it possesses an formed in the absence of liver and the radioactive 
srpre- f§ oxidation potential as much as 100 mv more posi- material collected by co-precipitation with heated 
vf the Mi tive. Eight such bacterial cytochromes of the c_ protein and TCA. It is suggested that, in rat 
0 mg type have been isolated from photosynthetic liver, DNP is converted enzymatically to a 
> and bacteria. Four others have been isolated from the quinone-like compound; subsequent steps are 
ances. {j1on-photochemical anaerobes. Typical physico- non-enzymatic. Since the present system is in- 
used chemical data obtained with these cytochromes hibited by ascorbic acid and unaffected by ver- 
x hy- [vill be presented. In addition to cytochrome-type _ sene, it appears unlikely that the reaction studied 
or the ff proteins, there is also noted a new hematin com-_ is identical with the hydroxylation system de- 
roken fjpound with properties intermediate between scribed by Udenfriend et al. The nature of the 
luene. [§those of hemoglobin and cytochrome. This is colored radioactive material has not been estab- 
2 ali- {ound in all photosynthetic bacteria examined. lished, nor is it known whether the various qui- 
tative [§ The function of this protein is obscure, but its nones serve as catalysts or are incorporated into 
le the properties, as exemplified in the form obtained _ the final product. 
ty by {tom a number of the facultative photoheter- 

flow §trophes which have a dark oxidative metabolism, 755. New  horizontal-curtain  electrochro- 
lation fJ4te consistent with a possible function as a ter- matographic apparatus for both paper 
count- final oxidase. Thus, it is reduced by DPNH in strip and continuous-flow electrophoresis. 
in the f§the presence of cytochrome c-reductase, is au- ArtHuR KarierR (introduced by Paut L. 
proce- Mf txidizable, and forms a CO-complex in the re- Krrx). Dept. of Physiology, Univ. of California, 
0 mg) f§tueed form. No cytochrome c oxidase of the Berkeley. 
of the f§tassic type (cytochrome a or a3) has been de- A simple, versatile electrochromatographic ap- 
radio- ted in any of the photosynthetic bacteria. paratus has been developed for both paper strip 
men fi These results will be discussed briefly as they electrophoresis and horizontal-curtain continu- 
rges of @Prtain to the problem of hydrogen transfer in ous-flow electrophoresis by effecting only a 
d con- photosynthesis. minimal modification of the conventional paper 
e and strip electrophoresis apparatus. The paper strip 
emical 94. Non-enzymatic formation of melanin- of the conventional apparatus is retained as the 
lic:ble @ like substance from dl-tyrosine-2-C“ in primary surface for fractionation while adding 
a col- @ the presence of polyphenols and quinones. at the top edge 3 solvent flaps to feed the solvent 
od for @ Henry Kamin, Mitprep A. Koon* anp Puruip across the paper at right angle to the electrical 
are‘ion  Hanpier. Radioisotope’ Unit, VA Hosp., and current flow and at the lower edge a series of fine 
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Dept. of Biochemistry, Duke Univ. School of 
Medicine, Durham, N. C. 

Incubation of dl-Tyrosine-2-C™ with rat liver 
umogenates in the presence of 2,4-dinitrophenol 
DNP), homogentisie acid (HGA), and 3,4-dihy- 
tox yphenylalanine leads to the accumulation of 


drip points to carry away the solvent. With a 
given electrical current flow, the rate and pattern 
of solvent movement is controlled by adjusting 
the various liquid heights in the electrode and 
solvent vessels and by the relative liquid levels 
of the solvent vessels and the drip points (liquid 
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gradient). The fractionating surface is permitted 
to rest horizontally (or at a slight angle to facil- 
itate fluid flow) on a loose-woven water-repellant 
screen to minimize flow interference. Once the 
continuously wetted paper has reached a ‘steady 
state’ condition with reference to voltage and 
current, a single or multiple addition of the 
sample may be effected discontinuously or con- 
tinuously. The fractionating surface (in the 
horizontal position) may be used as is for paper 
strip electrophoresis or a separate fractionation 
assembly inserted for this purpose. The operation 
of this new horizontal-curtain apparatus will be 
described with reference to the fractionation of 
normal and pathological blood sera. 


756. Effect of guanosine diphosphate on in- 
corporation of labeled amino acids into 
proteins. E,izABETH B. KELLER* AND PAUL 
C. Zamecnix. Med. Labs., Collis P. Huntington 
Memorial Hosp. of Harvard Univ., Massachu- 
setts General Hosp., Boston. 

Previous reports from this laboratory have 
described a cell-free system from rat liver in 
which incorporation of C'*-labeled amino acids 
into microsome protein occurs in the presence of 
a soluble, heat-labile, nondialyzable liver frac- 
tion and ATP, plus an ATP-generating system 
such as phosphocreatine and creatine kinase. 
Phosphoenolpyruvate and pyruvate’ kinase 
(kindly furnished by J. D. Gregory) can replace 
the latter two. Under these conditions, crystal- 
line ATP (Sigma) supplies the added nucleotide 
requirement, and additions of guanosine diphos- 
phate (GDP), cytidine triphosphate (CTP) (a 
gift of S. A. Morell), or uridine triphosphate 
(UTP) (Pabst) do not stimulate the incorpora- 
tion. (We are greatly indebted to D. R. Sanadi 
for furnishing GDP before it became available 
from the Sigma Company.) If the soluble protein 
fraction is more completely freed of nucleotides 
by treatment with Dowex 1 chloride, or if the 
active protein of the soluble fraction is purified 
by precipitation at pu 5, then the incorporation in 
the presence of ATP is stimulated several fold by 
the addition of 0.25um/ml GDP. UTP and CTP 
do not stimulate this purified system. GDP can- 
not replace ATP. While it is possible that the 
GDP plays an indirect role, a reasonable hypothe- 
sis would be that GTP is generated from ATP 
plus GDP in this system, and that a GTP deriva- 
tive functions in the formation of peptide bonds. 


757. Cytidine-diphosphate-choline: a new 
coenzyme for biosynthesis of lecithin. 
EvuGeNnE P. KENNEDY AND SAMUEL B. WEIss*. 
Ben May Lab. for Cancer Research and Dept. of 
Biochemistry, Univ. of Chicago, Chicago, IIl. 
The enzymatic incorporation of phosphoryl- 
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choline into the lecithin of isolated washec rat 
liver mitochondria requires the presence o/ cy. 
tidine-5'-triphosphate as a specific cofactor. The 
activation of phosphorylcholine by this enzyme 
system involves the following reaction: 


CTP + phosphorylcholine = 
cytidine-diphosphate-choline 
+ pyrophosphate 


Highly purified synthetic cytidine-diphosphate- 
choline (P!-cytidine-5’-P?-choline-pyrophosphate) 
prepared from phosphorylcholine-1,2-C and 


cytidine-5-‘phosphate by the method of Khorana 
(J. Am. Chem. Soc. 76: 3517, 1954) has been found 
to be rapidly and almost quantitatively con- 
verted to radioactive lecithin by this enzyme 
system. Details of these experiments and the 
properties of the enzyme system will be described. 


758. Purification of kidney mutarotase: evi- 
dence for proposed unitary sugar transport 
theory. ALBERT 8. Keston. New York Univ. 
College of Medicine, New York City. 

The author has proposed a unitary theory of 
sugar transport and reabsorption involving 
mutarotase (Science 120, 355, 1954) and found the 
enzyme in animals. Mutarotase is purified by 
homogenizing, e.g. 120 gm hog kidney cortex 
with 120 ml 0.1 m warm phosphate buffer (53°C 
pu 5.8 and 50 ce chloroform (53°C). Temperature 
reaches 42°C during 2} min. homogenization. 
Supernatant from denatured protein is dialyzed 
2 hr. and treated several times with 5 gm calciu 
phosphate and 1 gm magnesium trisilicate and 
once with 8 ce calcium phosphate gel. Extracts 
now typically contain 2 units mutarotase/ml and 
about 4-5 mg protein/ml (biuret). Unit equals 
quantity for which 1I/tjnce =  1/tysample 
1/tyspontaneous = 1, in 25 ml 0.025 m PO, buffer 
pH 7.2, 24°C, 0.21 gm glucose, ¢ in mins. Catalytiq 
coefficient (C.C.) is about 5 X 10° at this sub 
strate level and is much higher at lower substrate 
levels. The high C.C. for unfractionated kidney 
cortex protein is noteworthy. Substrates fo 
purified mutarotase are same as reported |) fo 
crude kidney extracts, namely, L-arabinose, D 
xylose, p-glucose and p-galactose, all with samé¢ 
configuration on C-2 and C-3 as glucose. ‘on 
substrates are D-mannose, D-arabinose, L-!!iam 
nose, 3-methyl-glucose, p-fructose, sucrose, raf 
finose, mannitol and sorbitol. Phloridzin if 
inhibitory. Equilibrium galactose equal in con 
centration to glucose inhibits mutarotase «ctio 
on glucose strongly. This fact together with | rans 
port theory is suggestive of possible mech:.nistl 
of toxicity of galactose in situations where g4 
lactose is not readily metabolized. Hog kidne 
cortex contains about 5 u/gm while medul!a ha 
only about 1 u/gm. This is consistent wit! th 
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distribution of proximal tubules. Mutarotase oc- 
curs in kidneys of lamb, rabbit, rat, hog, beef, 
chicken, catfish and frog, and is significantly 
absent from aglomerular goosefish kidneys. 


1399. lon-exchange behavior of undegraded 
n:icleic acid preparations. JOSEPH X. Kuym* 
anp Waxpo E. Coun. Biology Div., Oak Ridge 
Natl. Lab., Oak Ridge, Tenn. 

Work in many laboratories has led to the con- 
dus on that polynucleotides are bound to strong- 
base anion exchangers with a force proportional 
to their phosphate content, moderated to some 
degree by the specific bases present, much as are 
the pyro di- and triphosphates. It has also been 
observed that whole nucleic acids, once bound on 
such an exchanger, are not eluted except after in 
situ degradation. From these observations, it has 
been surmised that whole nucleic acids are 
quickly and quantitatively absorbed by strong- 
base anion exchangers. Quantitative break- 
through experiments with undegraded DNA and 
RNA samples at controlled px and salt concentra- 
tion, and with exchangers of varying divinyl- 
benzene content (DVB), have now shown that 
conditions exist under which little or no absorp- 
tion occurs. Calf liver RNA absorbs strongly, at 
pH values above 7, on the conventional 8% and 
10% DVB exchangers, but not on 24% (flow rates 
about 0.25-0.50 ml/cm?/min., mesh size 200-400) ; 


‘below 7, a large degree of breakthrough occurs. 


Thymus DNA does not absorb even at pH values 
ws high as 9.5. After boiling, however, the same 
DNA exhibits a degree of absorption which seems 


$8 to be proportional to the time of boiling. Any 
im iraction of either nucleic acid preparation which 
sm (oes absorb is essentially irreversibly bound. The 


mechanism does not appear therefore, to be one 
of simple ion exchange. 


10. Purification of liver xanthine oxidase. 
Rutu K. K1eviey (introduced by Grorae H. 
HogeBoom). Natl. Cancer Inst., Bethesda, Md. 
A procedure has been developed for purifica- 
tion of xanthine oxidase from calf and rat liver. 
420% homogenate in 0.05 m phosphate buffer, 


i 7.5, was heated at 60° for 5 min., then cooled 


ind centrifuged. The enzyme in the supernatant 
‘lution was precipitated with ammonium sulfate 
tween 30 and 60% saturation. The precipitate 
vag digested with crude trypsin at px 7.5 for 3 
ir. at 38°. After heating at 60° for 5 min., cooling 
ind centrifuging, the enzyme was again pre- 
ipitated with ammonium sulfate between 30 and 
1% saturation. The enzyme was dissolved in 
wficient 0.05 m phosphate buffer, pu 6.2 to make 
he solution about 3% saturated with respect to 
immonium sulfate. The solution was passed 
rough a cellulose-CaPO, gel column. The 
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eluate was diluted with an equal volume of water 
and again passed through a fresh gel column. 
After washing the column with 0.1 m phosphate 
buffer, pH 6.8, the enzyme was eluted with 0.25 
M phosphate buffer, po 7.5. By repeating the gel 
treatment and precipitation with ammonium 
sulfate between 33 and 40% saturation, a product 
of Qoz = 1200 was obtained in about a 10% over- 
all yield. Purified liver xanthine oxidase con- 
tained FAD, molybdenum and iron in a 1:1:4 
molar relationship. The liver enzyme appears to 
contain the same amount of molybdenum but 
only one-half as much FAD and iron as milk 
xanthine oxidase. Xanthine, DPNH and acetal- 
dehyde were oxidized anaerobically with a dye 
acceptor at the following relative rates: 100, 48 
and 24 respectively. Acetaldehyde greatly inter- 
fered with xanthine but not with DPNH oxida- 
tion. DPNH had no adverse effect on xanthine 
oxidation. The reduction of cytochrome c, ferri- 
cyanide and 2,4 dinitrophenol was catalyzed by 
the liver xanthine oxidase system at extremely 
slow rates. No significant change in rate of re- 
duction was observed by addition of molybdenum 
or iron salts or FAD either singly or in combina- 
tions. 


761. Activation of myosin by ethylenedia- 
minetetraacetic acid. W. W. KIELLEY AND 
L. B. Brapiey.* Natl. Insts. of Health, Bethesda, 
Md. 

Ethylenediaminetetraacetic acid (EDTA) ac- 
tivation of myosin in the presence of high con- 
centrations of KCl was first observed by Friess 
(Federation Proc. 13: 49, 1954). Subsequently, 
Bowen (J. Biol. Chem. 211: 237, 1954) observed 
that NaCl and LiCl would not substitute for KCl. 
We have observed that RbCl is fully as effective 
as KCl and NH,Cl is somewhat more effective in 
its stimulation with an optimum at 0.2 m as con- 
trasted to 0.6 m for KCl. In other studies (in 
association with H. M. Kaleckar) it has been ob- 
served that the 6 hydroxy purine and pyrimidine 
riboside triphosphates which are rather inert 
when EDTA is employed with myosin are much 
more actively hydrolyzed when NH,Cl is sub- 
stituted for KCl. Observations on the effect of 
parachloromercuribenzoate (PCMB) on myosin 
indicate that whereas PCMB enhances the ATP- 
ase activity (maximum of 2- to 3-fold) at low 
concentrations in the presence of Cat*, only in- 
hibition is observed in the presence of EDTA. 
This has suggested that sulfhydryl groups are 
involved in the influence of a protein bound metal 
ion on the ATP-ase activity. 


762. Enzymatic cleavage of canavanine to 
homoserine and guanidine. Hayato Ki1- 
HARA,* J. M. Prescotr* ano Esmonp E. SNELL. 
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Biochemical Inst. and Dept. of Chemistry, Univ. 
of Texas, and the Clayton Fndn. for Research, 
Austin, Tex. 

Different species of lactic acid bacteria and 
different strains of Escherichia coli vary greatly 
in their sensitivity to inhibition by canavanine, a 
naturally-occurring analogue of arginine (J. Biol. 
Chem. 174: 893, 1948; 212: 83, 1955). Of four cana- 
vanine-resistant species tested, two (Stretopcoc- 
cus faecalis R and Leuconostoc mesenteroides P-60) 
were found to degrade canavanine during growth, 
while two (Lactobacillus arabinosus 17-5 and E. 
coli W) did not. Resting cells of S. faecalis de- 
stroyed canavanine if incubated with glucose and 
phosphate at px 7.2. The products of the reaction 
were purified by column chromatography on 
Dowex-50. Paper chromatograms of the major 
ninhydrin-positive fraction eluted by 1 n HCl 
showed two zones which corresponded to homo- 
serine and its y-lactone. Analytically pure 
L-a-amino-y-butyrolactone hydrochloride was 
isolated from this fraction. After elution of 
homoserine, the developing solvent was changed 
to 2 n HCl and a fraction obtained which gave a 
positive diacetyl reaction. R; values of this com- 
pound on paper chromatograms were identical with 
those of guanidine. Guanidine was isolated from 
this fraction as its acetate, carbonate, and ben- 
zenesulfonyl derivatives, all of which agreed in 


properties with the corresponding derivatives of 
authentic guanidine. The existence of this reac- 
tion may explain the insensitivity of certain 
organisms to canavanine; it cannot be a sole ex- 


planation, however, since some canavanine- 
insensitive organisms do not carry it out. 


763. Chemical synthesis of flavin nucleotides. 
G. L. Kiteour* anp F. M. HvuEnNEKENS. 
Dept. of Biochemistry, Univ. of Washington, 
Seattle. 

Todd and his colleagues have synthesized 
flavin-adenine-dinucleotide (FAD) through the 
condensation of the silver salt of riboflavin-5’- 
phosphate (FMN) with 2’,3’-isopropylidine 
adenosine-5’-benzyl chlorophosphonate, followed 
by removal of the protective groups (J. Am. 
Chem. Soc. 46: 1954). In an effort to synthesize 
FAD in larger quantities, it appeared worthwhile 
to explore an alternate route involving the con- 
densation of the silver salt of riboflavin-5’-pyro- 
phosphate (RbPP) with adenosine-5’-iodide, since 
this procedure would not involve the removal of 
any protecting groups after the labile pyrophos- 
phate bridge had been established. The synthesis 
of RbPP from commercially available FMN has 
been investigated via the following methods: 
a) Ag-FMN plus POCI;,; 6) Ag-FMN plus 
POCI(OH)s, a reagent introduced by Flexser and 
Farkas; and c) FMN plus H;PQ,, catalyzed by 


FEDERATION PROCEEDINGS 


Volume 14 


Khorana’s carbodiimide reagent. Depending upon 
conditions employed, the reaction product con. 
tains varying proportions of RbPP, riboflavin. 
4’,5’-phosphate (cyclic) (cyc-FMN), and other 
phosphorylated derivatives of riboflavin. At- 
tempts to prevent the cyclization of FMN, readily 
induced by the above phosphorylating agents, by 
acylation of the 4’-position were unsuccessful, 
Use of diphenylphosphoryl chloride to prevent 
cyclization yields results similar to those ob- 
tained with the other reagents except that pro- 
tecting groups must be removed by hydrogena- 
tion. RbPP, isolated from reaction mixtures by 
chromatography and by precipitation as the 
uranyl salt, has been characterized by paper 
chromatography in various solvent systems, and 
by enzymatic and chemical degradation. 


764. Acetoin formation in Acetobacter sub- 
oxydans. Tsoo E. Kine, Mary K. Devuin* 
AND VERNON H. CHELDELIN. Dept. of Chemistry 
and Science Research Inst., Oregon State College, 
Corvallis. 

In crude cell-free extracts of Acetobacter sub- 
oxydans, pyruvate is oxidized to yield equimolar 
quantities of CO2. Both the oxygen consumed 
and the volatile acids formed are lower than the 
stoichiometric values based on the simple con- 
version of pyruvate to acetate. After separation 
of oxidative enzymes in the extract, pyruvate is 
decarboxylated to CO. and free acetaldehyde 
However, the yield of acetaldehyde is also lowe 
than the theoretical value. This discrepancy has 
been found to be due to the formation of acetoi 
(AMC). Crude cell-free extracts catalyzes th¢ 
AMC formation from pyruvate or acetaldehyde 
A mixture of acetaldehyde and pyruvate doe 
not show any enhanced AMC formation ove 
either acetaldehyde or pyruvate alone. However 
a-acetolactate can be decarboxylated by the ex: 
tract. Synthetic a-acetolactate is a racemiq 
mixture. Presumably only one of the isomers is 
enzymatically active. However, under the condi 
tions tested, a-acetolactate can be relatively 
slowly decarboxylated in a non-enzymatic man 
ner. Thus the apparent yield of COz and AMC is 
more than that which can be accounted for ‘ron 
only one of the synthetic isomers. Separation 0 
the coenzyme from the enzyme has been made 
by a treatment with Dowex-1 and ammoniu 
sulfate fractionation in alkaline medium. The 
apoenzyme can be reactivated only by adiiitio 
of thiamine pyrophosphate and Mg**. Det: ils of 
the results will be presented and the mechnism 
of AMC formation in this organism will b» dis 
cussed. 


765. Acetate activation in Acetobacter sub 
oxydans. Paut A. Kitos,* Tsoo E. ING 
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Joun A. AMBROSE* AND VERNON H. CHELDE- 
Luin. Dept. of Chemistry and Science Research 
Inst., Oregon State College, Corvallis. 

Previous studies from this laboratory have in- 
dicated that the Krebs cycle does not contribute 
significantly to terminal oxidation in A. sub. 
Attempts have been made to discover enzyme 
deficiencies in this organism that might account 
for its failure to form or oxidize citrate. Crude 
ceil free extracts of Acetobacter suborydans 621, 
prepared by both alumina grinding and sonic 
disintegration, are capable of catalyzing the 
formation of acetyl-CoA from acetate and CoA 
in the presence of ATP and Mgt. Both Kt and 
inorganic phosphate stimulate the formation of 
acetyl-CoA in a Dowex-50 treated enzyme prep- 
aration. Yields up to 30% are obtained based 
upon the ATP added. The formation of acetyl- 
CoA exhibits two pH optima; at 8.0 and 8.8 with 
a minimum between the two peaks at 8.2. This is 
assumed to be due to the presence of two or more 
reactions. Pyruvate fails to produce acetyl-CoA, 
except when ATP and CoA are added, indicating 
that acetate must first be formed. Acetaldehyde 
does not yield acetyl-CoA. A. sub. extracts are 
unable to acetylate sulfanilamide except when 
the acceptor fraction (‘A-60’) from pigeon liver is 
also added. To date, fat synthesis is the only 
observed avenue for the probable utilization of 


acetyl-CoA in this organism. 


166. Decrease in iron uptake by duck blood 
cells in vitro following whole-body x-ir- 
radiation. J. RayMonp KLEIN AND RALPH 
CavauieRI.* Biology Dept., Brookhaven Natl. 
Lab., Upton, N. Y. 

The uptake of iron by the blood cells of the 
Pekin duck in vitro decreases following whole- 
body x-irradiation. The decrease in uptake pre- 
cedes the decrease in leucocytes. This and the 
relatively small uptake by preparations of leuco- 
cytes from blood indicate that the change in up- 
take following irradiation is not attributable to 
the fall in leucocyte level (Arch. Biochem. and 
Biophys., to appear). The decrease in uptake 
corresponds closely in time and degree with the 
decrease in reticulocytes, i.e. erythrocytes show- 
ing a reticulum when stained with brilliant cresyl 
blue. Therefore, the decrease in iron uptake by 
blood cells following irradiation is accounted for 
by the decrease in level of reticulocytes. The 
reticulocytes practically disappear about 2 days 
after irradiation with 900 r. The uptake falls to a 
low level at 2 days and then decreases somewhat 
further several days later. The second decrease in 
uptake coincides with a marked decrease in 
erythrocytes that show many granules when 
steined with the cresyl blue. The irradiation ap- 
Pears to result in the following: hematopoiesis 
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stops. The reticulocytes, which account for most 
of the iron uptake, disappear by maturation into 
erythrocytes that show granules when stained. 
The latter, which retain some ability to take up 
iron, then mature into a form of erythrocyte 
that shows few or no granules when stained and 
does not take up iron. 


767. Mechanism of mutagenesis of methyl] 
xanthines. A. L. Kocu anp W. A. Lamont 
(introduced by Ropert N. Fertnste1n). Div. of 
Biological and Med. Research, Argonne Natl. 
Lab., Lemont, Ill., and Dept. of Biochemistry, 
Univ. of Chicago, Chicago, Il. 

It has been shown that methyl xanthines cause 
mutation in cultures of EF. coli, but are not uti- 
lized for the synthesis of nucleic acids. This sug- 
gested that the methyl xanthines per se are the 
mutagenic agents. Therefore, we have tested the 
ability of these substances to inhibit enzymes of 
nucleic acid biosynthesis present in extracts of 
this organism. It was found that of the enzymes 
tested only the purine nucleoside phosphorylases 
are inhibited by methyl xanthines. There appear 
to be a number of both the ribose and desoxyri- 
bose purine phosphorylases present. These can be 
distinguished by differences in pH optima and the 
degree of maximal inhibition by various purines 
and pyrimidines. The enzymes active at physio- 
logical pH are considerably inhibited by the 
methyl xanthines. These results are consistent 
with the hypothesis that methyl xanthines cause 
mutations through the inhibition of the formation 
of the normal intermediates of nucleic acid syn- 
thesis. 


768. Acyl-enzyme formation in the glyceral- 
dehyde-3-phosphate dehydrogenase reac- 
tion. O. J. Korepre* (introduced by R. JEn- 
NEss). Dept. of Agricultural Biochemistry, 
Univ. of Minnesota, St. Paul. 

Further support for the postulate of an acyl- 
enzyme as a catalytic intermediate has been ob- 
tained with yeast glyceraldehyde-3-phosphate 
dehydrogenase, using glyceraldehyde as a sub- 
strate. The initial rate of formation of acyl- 
enzyme in the absence of inorganic phosphate 
(measured by the rate of DPNH formation with 
stoichiometric amounts of enzyme) and the rate 
of reaction of the acyl-enzyme with inorganic 
phosphate were as rapid as the rate of DPNH 
formation obtainable with the complete reaction 
system. The results and some theoretical consid- 
erations satisfactorily eliminate the objection 
raised by Warburg et al. (Z. Naturforsch. 96: 391, 
1954). Evidence that the acyl group is attached 
to an enzyme-SH group has been obtained from 
the decrease in —SH groups (measured spectro- 
photometrically by reaction with p-mercuri- 
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benzoate in the absence of cysteine) resulting 
from acyl enzyme formation in the presence of 
acetyl phosphate. These results, together with the 
% stimulation of the catalytic activity of the 
enzyme by cysteine, suggest 3 acyl acceptor sites 
per mole of rabbit muscle dehydrogenase. With 
enzyme inactivated by iodoacetate, acetyl phos- 
phate had little effect upon the measurable —SH 
groups. The yeast dehydrogenase, which has far 
fewer —SH groups/mole, also shows less —SH in 
the presence of acetyl phosphate and DPN*. 
Other experiments have led to refinements in the 
apparent equilibrium constants for proposed 
steps of the enzymic reaction; the measurements 
give an estimated value of 11.5 Cal. for the free 
energy of hydrolysis of the acyl-enzyme..- 


769. Electrophoretic line spectra; a new 
method for separation of proteins and cell 
suspensions. ALEXANDER Ko.Lin (introduced 
by Martin E. Hanke). Univ. of Chicago, 
Chicago, Til. 

The method is an alternative to the moving 
boundary method. Several components of a mix- 
ture containing dissolved proteins and suspended 
cells may be separated simultaneously. The 
separated fractions appear as distinct layers in a 
suitable electrophoresis apparatus and may be 
removed with a pipette. The separation time may 
be as short as 3-10 min. The method is generally 
applicable to ionized solutions and to charged 
suspensions. Electrophoresis is carried out in a 
pH gradient combined with a conductivity gra- 
dient (Kouin. J. Chem. Phys. 22: 1628, 1954). The 
mixture is sandwiched between 2 buffer solutions 
of different po. The current flows in the direc- 
tion of increasing pH. The conductivity of the 
mixture is much smaller than the conductivity of 
the buffers. Proteins tend to be condensed into 
thin layers in zones where the pH equals their 
isoelectric pH. Non-ampholytes also form layers 
which separate as they migrate (Koutn. J. Chem. 
Phys. Feb. 1955, in press). Thus, the different 
components of the mixture are separated from 
each other forming a number of layers which ap- 
pear as thin lines in side view (‘electrophoretic 
line spectrum’). Thus far, the method has been 
successfully applied to proteins, dyes, suspensions 
of various cells, algae, bacteria and viruses. 
(This work has been supported by a grant from 
the Office of Naval Research.) 


770. Effect of glutathione on determination of 
plasma prothrombin. J. L. Koppen anp 
JoHN H. OLwIn (introduced by Dovatas A. 
MacFapyEn). Dept. of Surgery, Presbyterian 
Hosp. of Chicago, Chicago, Ill. 

Reduced glutathione is one of several SH- 
compounds known to inhibit the coagulation of 
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whole blood. Evidence has been reported to in- 
dicate that such substances may decrease the 
reactivity of assayable prothrombin by reducing 
disulfide linkages in the prothrombin molecule 
(Joun R. Carter and E. D. Warner, Am. J. 
Physiol. 173: 109, 1953). In order to gain a better 
understanding of the mechanism of this inhibi- 
tion the effects of GSH and GSSG on various 
phases of the clotting system have been investi- 
gated in fresh, normal human plasma. Prothrom- 
bin activation has been studied in a 2-stage 
system with the agents a) pre-incubated with 
plasma, b) added at the start of the 2-stage system 
and c) present only during the second stage. With 
GSSG the over-all inhibition observed appears to 
be primarily due to a decrease in thrombin forma- 
tion whereas with GSH a relatively greater part 
of the total inhibition is caused by a slower 
clotting of fibrinogen. Both in the 2-stage and 1- 
stage prothrombin assay systems the same degree 
of inhibition is observed with considerably lower 
concentrations of GSSG than of GSH. Pre-in- 
cubating GSH with plasma in the presence of 
iodoacetate results in far greater inhibition than 
incubation with GSH alone. The data together 
with others on the reversibility of the effect 
suggest that the glutathione caused inhibition 
may be due to the formation of small amounts of 
GSSG and/or GSH derivatives in addition to a 
reduction of prothrombin disulfide linkages. 
(Supported by the Med. Research and Develop- 
ment Board, Office of the Surgeon General, Dept. 
of the Army, under contract No. DA-49-007- 
MD-275.) 


Henry SaBie). Dept. of Medicine (Neurology), 


School of Medicine, 

Cleveland, Ohio. 

Myelin formation and thus a significant fraction 
of lipid synthesis in the central nervous system 
has been ascribed to certain neuroglia. ‘The 
proportion of myelin to cells requires the isolation 
of glial cells to study their individual metabolism. 
The concentration of glia has been accomplisied 
by freeing subcortical white matter of calf }rain 
from gray substance and blendorizing it with 
dulled blades at half speed for 3 sec. in 15 voli::nes 
of sucrose 0.27 mM, KzHPO, 0.003 m. The pr pa- 
ration is strained through #40 siliconized cc) pe 
mesh, the retained particles being retre. ‘ed. 
The suspension is centrifuged at 515g. Th re+ 
suspended precipitate is centrifuged at 20, and 
the supernatant thus obtained again centri! 1ged 
at 50-100g. Only the packed precipitate is use | fo 
microscopic and metabolic studies. Each ccatri 
fugation is repeated 3 times before proceediig t 
the subsequant step. The concentrated ce'!ulal 
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suspension has been examined by nuclear staining 
ani phase microscopy. The majority of cells 
appears intact but partial destruction of others 
occurs. At present the procedure requires 3 hr. 
The yield on a dry weight basis is 0.2% of the 
tot: tissue. Significant losses are inherent in the 
pur'fication. The Qo2 of supplemented cell sus- 
pensions is 3 at 37.8°C. Respiration is constant 
for 30 min. and declines gradually. Unfortified 
suspensions are 30% as active. Carboxy] labelled 
acetate and P*? are incorporated into fatty acids 
and phospholipids respectively. This isolation 
technique has applicability for neural cell soma as 
well. 


12. Manometric assay, partial purification 
and properties of pancreatic cholesterol 
esterase. MITCHELL KorzENOVSKY, ANNE C. 
Rust AND Eroutp R. DILLER (introduced by 
0. K. Benrens). Lilly Research Labs., Eli Lilly 
& Co., Indianapolis, Ind. 

Assay of cholesterol esterase activity by color- 
imetric determination of cholesterol is not prac- 
tical for studies requiring a‘ large number of 
estimations. The synthesis or hydrolysis of 
cholesterol esters is conveniently followed by 
manometric determination of CO. absorbed or 
leased from a bicarbonate buffered reaction 
mixture. Activity is based on the extent of re- 
action during the first 20-30 min. Partial puri- 
feation has been achieved by ammonium sulfate 
and solvent fractionation, dialysis and heat de- 
taturation. The enzyme is labile in alkaline 
solution and does not appear to be identical with 
lipase. Apparently one enzyme catalyzes both 
synthesis and hydrolysis although different con- 
ditions are required to demonstrate the two 
activities. The optimum for synthesis of cho- 
lsteryl oleate is pH 6.2-6.3; for hydrolysis it is 
pH 6.8-6.9. Long chain unsaturated fatty acids are 
nore readily esterified than long chain saturated 
ltty acids. Esters of short chain fatty acids are 
hore rapidly hydrolyzed than long chain fatty 
iid esters. Neither epicholesterol, coprostanol, 
wr 7-dehydrocholesterol is esterified. Cholestanol 
ismore reactive than cholesterol. Thus the enzyme 
i specific for B-oriented hydroxyl at C; and 
«oriented hydrogen at C;, if this position is 
sturated. Saturation at Cs is necessary for 
‘tivity. The reaction is also influenced by the 
lature of the sterol side-chain, e.g. B-sitosterol is 
sterified more slowly than is cholesterol. In 
dition to suitable substrates, bile salts are re- 
wired for activity and cannot be replaced by any 


myathetic surface active agents tested. 


3. Kineties of isotopic exchange reactions. 


DinteL E. Kosnianp, Jr. Biology Dept., 
B:ookhaven Natl. Lab., Upton, N. Y. 
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Enzymatic hydrolyses and transfer reactions 
conform to the stoichiometry BX + Y — BY 
+ X, where BX is the donor and Y is the acceptor, 
and B is the group transferred. In studying these 
processes isotopic exchange reactions of the type 
BX + X*-— BX* +X are being used increasingly 
to obtain qualitative information about reaction 
mechanisms. The qualitative information is 
frequently ambiguous, however, particularly in 
the case of the hydrolytic enzymes. Kinetic 
equations have, therefore, been derived to eval- 
uate the rate constants in the steps /) FE + BX 
— EB + X and 2) EB+ Y— BY + E. From 
experiments measuring the rate of exchange of 
BX and X*, of BY and Y* and the rate of the 
overall reaction it is possible to determine the 
ratios ko/k-1 and ki/k_2 and hence kok k_ok_. 
The latter can be compared to the thermody- 
namically determined equilibrium constant which 
is also equal to kek:/k_2k1. By these means 
ambiguites about the presence or absence of a 
stable EB intermediate can be resolved. The 
kinetics are applied to acetylcholinesterase which 
shows exchange and 5’-nucleotidase which does 
not. (Research carried out at Brookhaven Na- 
tional Laboratory under the auspices of the U. S. 
Atomic Energy Comission.) 


774. Isolation of an acyl-enzyme complex 
from a mixture of acetyl phosphate and 
glyceraldehyde - 3 - phosphate dehydro- 
genase. I. Krimsky (introduced by 8S. RATNER). 
Div. of Nutrition and Physiology, Public Health 
Research Inst. of the City of New York, New 
York City. 

A relatively stable acetyl-enzyme complex was 
obtained by the interaction of acetyl phosphate 
and rabbit muscle glyceraldehyde-3-phosphate 
dehydrogenase. It was isolated in the following 
way: the dehydrogenase was freed of bound DPN 
by treatment with charcoal (the acyl-enzyme 
complex is unstable in the presence of DPN), 
incubated with acetyl phosphate, precipitated 
with ammonium sulfate and then washed several 
times with saturated ammonium sulfate to re- 
move unreacted acetyl phosphate. The complex 
was found to have the properties of a thiol ester 
in that it formed a hydroxamic acid at acid pH 
and was stable to heating at 100° at po 4.5. The 
latter test ruled out the presence of residual 
acetyl phosphate. Formation of the complex was 
prevented by treatment of the enzyme with 
iodoacetate (before removal of bound DPN). 
The acyl-enzyme rapidly oxidized DPNH in 
amounts equivalent, on a molar basis, to the 
amount of hydroxamic acid formed with hydrox- 
ylamine. Acetaldehyde formed by the reduction 
of acyl-enzyme by DPNH was measured with 
alcohol dehydrogenase. The above findings 
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support evidence previously presented that 
formation of a thiol ester between substrate and 
SH groups of the enzyme is an intermediate in the 
reaction catalyzed by glyceraldehyde-3-phosphate 
dehydrogenase. The implications of the findings 
on the general problem of isolation of enzyme-sub- 
strate complexes will be discussed. 


775. Enzymatic oxidation of tartaric acid. 
Ernest Kun anp Mario Garcia HERNANDEZ.* 
Inst. for Enzyme Research and Dept. of Bio- 
chemistry, University of Wisconsin, Madison. 
An enzyme system, present in mitochondria, 

oxidizes 1- and meso-, but not d-tartarate. This 
oxidative enzyme system was obtained in solution 
from acetone powder of beef heart mitochondria. 
In intact mitochondria during aerobic oxidation 
of tartrate the cytochrome system mediates 
electrons towards O2, while in the soluble enzyme 
system phenazine methosulfate serves as carrier. 
Diphosphopyridine nucleotide and a bivalent ion 
(Mg** or Mn**) are obligatory components of the 
soluble enzyme system. The products of the en- 
zymatic oxidation of tartrate were isolated and 
identified as the 2,4-dinitrophenylhydrazine 
derivatives by paper chromatography and com- 
pared with synthetic compounds. The product of 
dehydrogenation of tartrate was found to be 
oxaloglycolic acid (the keto form of dihydroxy- 
maleic or fumaric acid). This compound is de- 
carboxylated to hydroxypyruvate which is 
further oxidized and decarboxylated to glyoxylic 
acid. The enzyme components of this multienzyme 
system will be discussed. 


776. Biochemical individuality and genetics 
of large animals. H. O. Kunxke.. Dept. of 
Biochemistry and Nutrition, Texas A. and M. 
College System, College Station. 

The data on biochemical genetics of higher 
animals have been largely the result of studies of 
biochemical abnormalities, principally in the 
human. Using cattle as the principal experimental 
animals, investigations are underway to de- 
termine the mode of inheritance of ‘normal’ 
quantitative variations in blood constituents. 
Data have been collected on the levels of hemo- 
globin (Hb), serum alkaline phosphatase, blood 
reduced glutathione (GSH) and serum protein- 
bound iodine (PBI). Evidence of genetic control 
of the level of phosphatase, GSH (J. Animal 
Sci. 12: 765, 1953; 13: 852, 1954) and Hb has been 
obtained in that line or breed differences are 
statistically significant. Significant differences 
between sire groups within breeds have been 
found in the cases of GSH and PBI. Correlations 
between values obtained from subsequent sam- 
plings and analyses indicate significant individual 
differences with respect to all 4 substances. Fre- 
quency distribution curves of the levels of all 4 
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substances indicate that the genetic determinants 
are multiple and additive in nature. Similar re<ults 
have been obtained in preliminary experiments 
with poultry. The present data suggest that a 
major study of the biochemical genetics in large 
animals will require the consideration of the 
principles of multiple gene action. 


777. Nucleotide specificity of oxalacetic car- 
boxylase. K. Kuranasui* anp M. F. Urter. 
Dept. of Biochemistry, Western Reserve Univ., 
Cleveland, Ohio. 

The mechanism of oxalacetic carboxylase re- 
action in avian liver has been postulated as 
follows (UrrerR et al. J. Biol. Chem. 207: 803, 
821, 1954): 


oxalacetate (OAA) + nucleoside triphosphate @ 
phospho-enol-pyruvate (PEP) + CO: + 
nucleoside diphosphate 


Inosine polyphosphates (IDP, ITP) were much 
more effective phosphate donors or acceptors than 
the corresponding adenosine derivatives although 
the latter could act in the presence of catalytic 
amounts of IDP or ITP via nucleoside diphos- 
phokinase (BERG AND Joxux, J. Biol. Chem. 
210: 657, 1954). The specificity of the reaction has 
been further investigated. Uridine triphosphate 
shows donor activity comparable to that of ATP 
and the low activity in both cases may be due to 
contaminants. Guanosine diphosphate (GDP), 
however, is highly effective as a phosphate ac- 
ceptor either when used at substrate levels or in 
catalytic amounts with substrate quantities of 
adenosine polyphosphate compounds. Depending 
on the nature of the assay GDP appears to be 
1.5-6 times as effective as IDP. The method of 
preparation and chromatographic data appear to 
indicate that the activity of IDP is inherent and 
not due to contamination by GDP. The deami- 
nation product of GDP, xanthosine diphosphate 
has been prepared and found to be inactive or 
slightly inhibitory to active nucleotides in the 
carboxylase reaction. Commercial ATP contains 
appreciable amounts of contaminating nucleo- 
tides which are active in the above reaction. The 
nature of these substances and the role of GDP 
in a possible linkage of PEP formation and ©xi- 
dative phosphorylation will be discussed. 


778. Interstitial yttrium in prostate and 
parametrium. GrRaANviL C. KYKER, 
TorIELLO* AND Ratpu M. Kniseey.* | 
Div., Oak Ridge Inst. of Nuclear Studies, Oak 
Ridge, Tenn. 

We have previously emphasized the availa! ilit 
and potential usefulness for internal radiation of 
several radionuclides of the rare earths and javé 
reported on certain biochemical similarities a:nong 
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elements in this group. Their study with yttrium 
offers advantages since this element is readily 
available, offers suitable radioisotopes, and con- 
veniently delineates the metabolic pattern of the 
heavy lanthanides. Two milliliters of 0.01 m 
ytirium chloride adjusted to px 4.0 in isotonic 
soiium chloride and containing approximately 125 
microcuries of radioyttrium 91 (half life, 57 days; 
beia, 1.54 mev)/ml. liter was injected in the 
prostate and parametrium of 5 male and 5 female 
dogs. Three of each sex were killed at 3 days and 
the remaining 4 animals at 7 days. The mobiliza- 
tion of the dose was determined by radioassay of 
the tracer in 10 tissues remote to the injected area 
and in approximately 30 samples from autoradio- 
graphically mapped retroperitoneal tissues. A 
rather similar lymphatic pattern near the site of 
injection was observed in each animal. Some nodes 
»within 5-10 em showed a concentration of yttrium 
approaching that in the primary site of injection 
and 1000 times that of immediately adjacent 
tissue. Microautoradiography of representative 
specimens showed a diffuse but somewhat ir- 
reguiar distribution of yttrium in the para- 
metrium. The pattern in iliac and para-aortic 
nodes was not uniform. Variations in the prostate 
appeared to indicate localization in injected 
lobules and interstitial tissue. 


719. Purine metabolism in porphyria. RoBERT 
F. LABBE, ELLEN L. TALMAN AND RoBeErt A. 
Atpricu (introduced by J. R. Haaa). Depts. of 
Biochemistry and Pediatrics, Univ. of Oregon 
Med. School, Portland. 

‘Hepatic’ porphyria in human beings is char- 
acterized, in part, by urinary excretion of por- 
phobilinogen plus abnormally high levels of 
woporphyrin and coproporphyrin. Schmidt and 
Schwartz found that a similar metablic defect 
was produced experimentally in rabbits by the 
ministration of Sedormid, allylisopropylacetyl- 
tarbamide (Proc. Soc. Exper. Biol. & Med. 81: 
(85, 1952). Recently this laboratory has used the 
thick embryo to study certain aspects of exper- 
imental porphyria (J. Biol. Chem., in press). 
With this system it has been demonstrated that 
‘much lower uric acid excretion occurs in por- 
thyrie embryos (Biochim. et biophys. acta, in 
press). Sedormid apparently does not affect 
purine oxidation and excretion as evidenced by 
the ability of porphyric embryos to metabolize 
togenous adenine at a normal rate. Further- 
wore, porphyrin excretion was lowered and 
trtain other characteristics of porphyria were 
illeviated by exogenous adenine. Thus, it appears 
hat purine synthesis may be inhibited by Sedor- 
tid. This conclusion is supported by reduced in- 
“rporation of a-C'*-glycine into uric acid by 
thick embryos and reduced utilization of 4-amino- 
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5-imidazole-carboxamide by the livers of rabbits 
with experimental porphyria. One explanation for 
decreased purine synthesis coincident with in- 
creased porphyrin production arises from the fact 
that purines and porphyrins are both derived from 
6-aminolevulinic acid (SHEMIN AND RvussELL, 
J. Am. Chem. Soc. 75: 4873, 1953). An inhibition 
in the route to purines via the succinate-glycine 
cycle may cause this common precursor to ac- 
cumulate, resulting in an accelerated conversion 
to porphyrins. The site in the succinate-glycine 
cycle at which this inhibition may occur is in the 
oxidative-deamination of 6-aminolevulinic acid. 


780. Zone electrophoresis of prothrombin and 
thrombin. Gerarp F. LANCHANTIN,* SOLOMON 
R. Notrica* aNp ARNOLD G. Ware. Dept. of 
Biochemistry, Univ. of Southern California, Los 
Angeles. 

This study was initiated to determine the 
changes which take place in the electrochemical 
properties of prothrombin upon conversion to 
thrombin by 25% sodium citrate. Preparations 
of human (Proc. Soc. Exper. Biol. & Med., 84: 
636, 1953) and bovine (SEEGERS) prothrombin were 
migrated in veronal buffer, pH 8.6, » = 0.05 for 
20 hr. at constant current by filter paper (J. Gen. 
Physiol., 35: 89, 1952) and starch block (J. Clin. 
Invest., 31: 677, 1952) electrophoresis. Protein was 
assayed after elution of sectioned paper strips or 
starch. Eluates were also tested for prothrombin 
by both 1 and 2-stage methods. Thrombin was 
measured by standard technics. On filter paper, 
prothrombin migrates as 1 biologically active 
component with the mobility of an alpha-2 glob- 
ulin. Human prothrombin appears to have a 
mobility slightly less than the bovine material. 
Upon conversion of these products with sodium 
citrate, 4 zones become evident when the active 
enzyme is migrated on filter paper. The first 
component has a mobility of the original 
prothrombin, while a 2nd migrates as a beta 
globulin. The major amount of material is non- 
migrating. The 4th component appears to travel 
cathodically although this cannot be distin- 
guished from electroendosmosis. This area gave 
an atypical color with bromphenol blue and 
stains with 3,5 dinitrosalicylic acid suggestive of 
carbohydrate. Similar results have been achieved 
by the starch block method. However, on starch, 
citrate activated prothrombin has been found to 
be composed of a large number of electrophoretic 
components only 1 of which clots fibrinogen and 
activates accelerator globulin. 


781. Homologous transplantation of kidneys 
in dog. STanLtEY Lana*, JosepH E. Murray* 
AND BENJAMIN F. MruuER. Depts. of Medicine 
and Surgery, Harvard Med. School and Peter 
Bent Brigham Hosp., Boston, Mass. 


- 
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In experiments on homologous transplantation 
of kidneys in humans, it was found in several 
instances by Hume, Merrill, Miller and Thorn that 
the survival periods far exceeded those observed 
in the dog. Attempts have been made to assess in 
the dog certain factors in the human experiments 
that may have caused the prolonged survival. 
Two possiblities were: a) the long period of 
ischemia of the donor kidney b) the uremic state 
of the recipient patient. In the results to be re- 
ported, experiments were performed in dogs in 
which kidneys were transplanted after varying 
periods of ischemia. In other experiments the 
recipient dogs were made uremic by unilateral 
nephrectomy and temporary ligation of the re- 
maining kidney. In both types of experiments 
there was no significant increase in the duration of 
survival of the homografted kidneys, even though 
the urinary excretion patterns were altered. 


782. Products of gastrointestinal starch 
digestion. J. LARNER AND C. M. McNicke.* 
Div. of Biochemistry, Noyes Lab. of Chemistry, 
Univ. of Illinois, Urbana. 

In addition to a-amylase and maltase, Larner 
and MeNickle (J. Am. Chem. Soc. 76: 4747, 1954) 
have demonstrated by the hydrolysis of isomal- 
iuse, panose and branched dextrins, the presence 
of oligo-1 ,6-glucosidase in small intestinal mucosal 
extracts. Thus the complete digestion of starch 
could result from the combined action of these 
3 enzymes. It therefore becomes of interest to de- 
termine whether starch digestion yields glucose in 
the portal blood as sole product, or to the pro- 
duction of oligosaccharides as well. After remov- 
ing samples of ear vein blood, 5 gm of starch was 
administered to fasted rabbits by stomach tube. 
About 30 min. later, the animals were anesthetized 
and samples of portal blood removed at time 
intervals. Total reducing power and paper chro- 
matographic analysis were performed on aliquots 
of the deproteinized, desalted filtrates. Blood 
reducing power (as glucose) rose from systemic 
values of 60-70 mg % to portal levels of 120-130 
mg % in about 2 hr. Chief product (about 95%) 
was identified as free glucose (Rr: microenzy- 
matic test). In addition, in different animals, 
maltose and at least 2 other oligosaccharides were 
present as demonstrated by Rr and microenzy- 
matic identification of glucose after hydrolysis by 
intestinal extracts. Hydrolysis of oligosaccharides 
by intestinal extracts in the presence of glucose 
C™ did not lead to incorporation of isotope into 
oligosaccharides. It seems likely that the presence 
of maltose is due to incomplete digestion while the 
other oligosaccharides may arise either from in- 
complete digestion or partial transfer reactions. 


783. Effects of subcortical electrical stimu- 
lation on 17-ketosteroid excretion in mon- 
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keys. B. E. Leacu, R. G. HeatH anp F. B, 
STROHMEYER (introduced by Wruam B. 
WENDEL). T'ulane Univ. School of Medicine, N ew 
Orleans, La. 

Electrodes were implanted with the animal 
stereotaxic instrument in the septal region of the 
brains of 10 monkeys in such a manner as to allow 
for long term study. After the animals had re- 
covered from the surgery for 1 wk., 24 hr. urine 
collections were made for a 3-day period. The 
animals were then stimulated bipolarily through 
the septal region with a current of not over 5 
ma requiring 3-10 v. for 20 min. The urine col- 
lections were continued for 4-6 days. The total 
17-ketosteroids were determined by the Zimmer- 
mann reaction. It was consistently noted that the 
17-ketosteroids increased 100% or more by the 
3rd and 4th day poststimulation. Four animals 
with chronically implanted electrodes were 
adrenalectomized after their first septal stimu- 
lation and follow-up period, and 3 were main- 
tained on a constant dose of cortisone and the 
4th was maintained only on salt. After recovering 
from surgery, the same identical procedure was 
followed. Stimulation again consistently was 
followed with approximately 100% increase in 
output of the 17-ketosteroids. Stimulation to the 
septal region of the adrenalectomized animal 
maintained only on salt increased the urinary 
output of 17-ketosteroids approximately 600% on 
the Ist day after stimulation, a much greater in- 
crease than that observed with the same stimulus 
in this animal before adrenalectomy. If this 
technique is a valid measure of urinary steroids, 
then it would appear that the adrenal cortex is not 
essential for the increased excretion of 17-keto- 
steroids following electrical stimulation of the 
septal area of the monkey. 


784. Adaptive formation of enzyme in mam- 
malian liver. NorMAN D. Lee (introduced by 
J. D. Perxinson, Jr.). Radioisotope unit, 
VA Med. Teaching Group Hosp. and Dept. of 
Biochemistry, Univ. of Tennessee, Memphis. 
The parenteral administration of L-tryptophan 

in saline to the rat resulted in a 10-fold increase 

in the tryptophan peroxidase-oxidase activity 
of liver within 3-5 hr. Similar observations vere 
made on the dog. In the rat the time course of ‘his 
phenomenon was studied with respect to various 
doses of tryptophan. Simultaneously, the fo''ow- 
ing determinations were carried out: 1) ‘iver 
protein, 2) liver pentosenucleic acid, 3) ainino 
acid content of liver and plasma, 4) tryptophan 
content of liver and plasma and §) adrena! as- 
corbic acid. The results permitted the follo ving 
description: the rate of enzyme formation was 
maximal regardless of tryptophan dosage, with 
the maximum level of enzyme activity anc the 
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time at which it occurred being specified by 
the dose. Liver protein and pentosenucleic acid 
eoutents decreased with time, the rate being 
re'ated to tryptophan dosage. Liver and plasma 
amino acids increased as well as plasma trypto- 
ph:n. Liver tryptophan remained constant re- 
ga dless of dosage. Adrenal ascorbic acid losses 
were significant only when large doses of trypto- 
phn were administered. The significance of these 
results will be discussed. 


785. Incorporation of uracil-2-C™ into some 
normal resting, normal growing and neo- 
plastic tissues in the* rat. KENNETH C. 
LeIBMAN* AND CHARLES HEIDELBERGER.. Mc- 
Ardle Memorial Lab., Med. School, Univ. of 
Wisconsin, Madison. 

Rutman et al. (Cancer Research 14: 119, 1954) 
have reported that uracil-2-C' is incorporated 
into the nucleic acids of ‘preneoplastic’ and neo- 
plastic livers of rats treated with 2-acetylamino- 
fluorene, but only to a slight extent into the 
nucleic acids of normal livers in vivo. Experiments 
to determine whether this phenomenon is com- 
mon to various tumors, or to growing tissue in 
general, will be described. Uracil-2-C' was in- 
jected intraperitoneally into normal rats and into 
rats bearing the Flexner-Jobling carcinoma. 
The radioactivity in the respiratory COkz, urine 
and feces was determined at intervals over a 24- 
hr. period, and the incorporation into and the 
specific activities of the nucleotides of the acid- 
soluble and nucleic acid fractions of liver, tumor 
and intestinal epithelium were measured. It was 
found that in both normal and tumor-bearing 
rats, almost all of the uracil was excreted in the 
urine and respiratory COs. The investigations on 
the tissue components showed that uracil-2-C" is 
incorporated into both the Flexner-Jobling car- 
cinoma and intestinal epithelium, indicating that 
the phenomenon may be a general one in growing 
tissue. 


186. Lipogenesis of tissues as affected by in- 
gestion of food (high carbohydrate) and 
water. SAMUEL LEpPKOVSKY, RICHARD LEM- 
MON,* Aviva CHARI-BRITON* AND MILDRED 
Dimick.* Dept. of Poultry Husbandry and Radi- 
ation Lab., Univ. of California, Berkeley. 

Rats trained to eat their total daily food ration 
in 2 hr. were killed prior to feeding, immediately 
after feeding and 2, 5 and 9 hr. thereafter. Only 
half of these rats had accéss to water and they ate 
more food than those not receiving water. In all 
cascs, 2 hr. before the animals were killed, they 
reecived an intraperitoneal injection of a solu- 
tin: of sodium acetate-2-C'. Specific activities 
were determined in the fat of pooled samples by 
dir-ct-plate counting. Fasted rats show low 
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lipogenic activity in the adipose tissue and com- 
paratively high activity in the liver. High peaks 
of lipogenic activity were observed in both the 
liver and adipose tissue 2 and 5 hr. after the 
cessation of feeding. The rate of fat synthesis in 
these tissues appears to be independent of whether 
or not the animals received water or ate more food. 
While the highest average specific activities were 
observed in the liver, the adipose tissue showed 
much higher increases in specific activity (2000- 
4000% above that in the fasting state) than did 
the liver with increases above the fasting state of 
200-600%. Greater increases in specific activity 
were observed in the fat of the mesenteric, renal 
and retroperitoneal fatty tissues than in the sub- 
cutaneous indicating that there is necessarily no 
similarity in the metabolic activity of different 
adipose tissue. The data show that both the liver 
and adipose tissue play important roles in the 
disposal of a high carbohydrate meal. (Assisted by 
a grant from Natl. Insts. of Health, PHS.) 


787. Precursors and intermediates in purine 
biosynthesis. Bruce LEVENBERG,* STANDISH 
C. HarTMAN* AND JOHN M. BucHaNnan. Div. 
of Biochemistry, Massachusetts Inst. of Tech- 
nology, Cambridge. 

Continuation. of tracer studies on precursors of 
the nitrogen atoms of hypoxanthine in soluble 
enzyme fractions of pigeon liver demonstrate that 
the amino nitrogen of aspartate (or glutamate) is 
the specific precursor of nitrogen atom /, whereas 
the amide nitrogen of glutamine provides nitro- 
gen atom 9 and may contribute to nitrogen atom 
3 in major proportions. With the knowledge of the 
precursors of the purine ring now essentially 
complete, it has been possible to demonstrate the 
sequence of several enzymatic steps in the bio- 
synthesis of inosinic acid in addition to those 
already described. Glycine, glutamine, 5-phos- 
phoribosylpyrophosphate and ATP react to form 
glycinamide ribotide (GAR). The system which 
carries out this reaction has been separated into 
2 enzymatic components. GAR reacts with formate 
to yield (@-N-formyl)-glycinamide _ ribotide 
(FGAR). In addition, it has been demonstrated by 
J. G. Flaks that GAR can undergo transformyla- 
tion with inosinic acid to form 5-amino-4-imida- 
zolecarboxamide ribotide and FGAR. FGAR next 
reacts with glutamine to form an aminoimidazole 
compound (I) similar to that reported by Love and 
Gots [Federation Proc. 13: 503, 1954] except that 
it behaves chromatographically as a ribotide. 
With aspartic acid this compound forms a product 
(II) possessing an absorption maximum at 267 
my. Compounds I and II are diazotizable amines 
which react with the Bratton-Marshall reagents to 
yield products which have absorption maxima at 
500 and 540 mu, respectively. In the presence of 
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serine Compound II is converted into inosinic 
acid. 


788. Effect of intravenously administered 
thyrotrophin on I°*' uptake by rat thyroid. 
Harowp A. Levey,* EvizaABETH CHEEVER* AND 
Sripney Roperts. Dept. of Physiological Chem- 
istry, School of Medicine, Univ. of California 
Med. Cir., Los Angeles. 

Male Sprague-Dawley rats (100-120 gm) re- 
ceived subcutaneous injections of thyroxine 
(25y/rat/day) for 6 days. On the 6th day a single 
injection of thyrotrophin was administered into 
the tail vein. Twenty hr. later 2 ue of I'*! were 
administered intraperitoneally. The animals were 
killed 4 hr. later. The thyroids were weighed wet, 
placed on aluminum planchets, dried and counted 
with a Geiger tube. The response was calculated as 
% of administered dose of [!*! taken up/mg 
thyroid. The response-log dose curve was es- 
sentially linear over the range of 0.01-0.16 USP 
units of thyrotrophin. The highest dosage of 
hormone regularly elicited a 5-6-fold increase in 
the % uptake of I*! as compared with thyroxine- 
treated controls. Rat pituitary extracts have been 
assayed by this method. Preliminary studies in- 
dicate that the normal rat pituitary contains 
0.02-0.03 USP units of thyrotrophic activity/ 
mg wet weight. Pretreatment of the assay animals 
with propylthiouracil (5 mg/100 gm body weight/ 
day administered subcutaneously in saline sus- 
pension) plus thyroxine enhanced the sensitivity 
of the method and yielded a linear response-log 
dose curve over the range of 0.0025-0.15 USP units 
of thyrotrophin. In this assay, the animals were 
killed 4, hr. after administration of 4 we of [*!. 
The response was computed as % of administered 
dose of I'*! taken up/mg thyroid and as thyroid/ 
serum iodide ratio. The former unexpectedly 
showed better correlation with the log dose, with 
lambda equal to 0.229. 


789. Copper and zinc balance in surgical 
patients. STANLEY Levey, Witiiam E. AB- 
Bport,* HARVEY KrieGER* AND JOHN H. Davis.* 
Dept. of Surgery, Western Reserve Univ., School 
of Medicine, and Univ. Hosps. of Cleveland, 
Cleveland, Ohio. 

During the course of carrying out metabolic 
balance studies on surgical patients investiga- 
tions were made of the copper and zinc metab- 
olism in 4 individuals who had gastrointestinal 
obstructions. In 3 patients studies were carried 
out during the period when there was large 
amounts of fluid removed by gastrointestinal 
drainage, and also after the obstruction was 
relieved and the drainage decreased markedly. 
The patients were maintained entirely by intra- 
venous feedings during the study which lasted 
from 6 to 12 days/patient. The amounts of copper 


FEDERATION PROCEEDINGS 


Volume 14 


and zinc in the parenteral fluids, as well as that 
lost by excreta (urine, stool and gastrointestinal 
suction), was determined by emission spectrog- 
raphy. All the patients who were losing large 
amounts of gastrointestinal drainage showed large 
copper deficits, and remained in negative balance 
during the entire study. The major loss of copper 
occurred by way of the gastrointestinal drainage 
(as much as 60-80 mg/day). Subsequently, when 
the gastrointestinal fluid loss was reduced or 
ceased the metabolic balances of these constituents 
showed only slight negative balance or equilibrium. 
A correlation occurred between the volume of 
gastrointestinal fluid removed and the amount 
of copper lost. The individuals were also in nega- 
tive zinc balance with the exception of a few 
days. A correlation was also found between the 
amount of copper and zine lost in the gastro- 
intestinal fluid. By comparing the copper and 
zine content of the gastrointestinal fluid for only 
those days when the patients were in negative 
balance in respect to both copper and zinc, usually 
2-3 mg of copper were lost for every mg of zinc. 
(Supported by grants from the Natl. Insts. of 
Health, PHS (G3408), the Elizabeth Severance 
Prentiss Fndn., and The Baxter Labs., Inc.) 


790. Alterations in protein fractions of rat 
plasma induced by ethionine administra- 
tion. MELVIN LEVINE AND JOHN V. FOPEANO 
(introduced by Apam A. CurIsTMAN). Dept. of 
Biological Chemistry, Univ. of Michigan Med. 
School, Ann Arbor. 

Control male rats and rats prefed a diet con- 
taining 0.25% pu-ethionine were injected with 
tracer doses of S*-L-cystine. After suitable time 
intervals the rats were killed by withdrawal of 
blood and the plasma was fractionated by 28% 
sodium sulfite. Determinations of the protein by 
the biuret method indicated that the A/G ratio 
of the plasma of rats prefed ethionine was higher 
than that of controls. This was due both to an 
increased albumin and a decreased globulin con- 
centration. Specific activity determinations indi- 
cated that there was no difference between the 
rate of turnover of the protein fractions of ethio- 
nine-fed and control animals. In both groups the 
globulin had a faster rate of turnover than the 
albumin, in agreement with data found by others. 
Electrophoretic analysis of plasma from animals 
given 50 mg pt-ethionine/day for 10 days con- 
firmed the results found by salt fractionation and 
showed that the decrease occurred in what cor- 
responds to the a;-globulin in human plasms. A 
higher specific activity in total plasma protei® 
was noted in ethionine-treated rats as compar 
to the control rats. A theory, developed to exolain 
these results, will be discussed. [Supported in 
part by the Faculty Research Fund of the Horace 
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H. Rackham School of Grad. Studies (Project 
No. 827), Univ. of Michigan.] 


79:. Determination of pyridoxal with con- 
centrated sulfuric acid. Victor E. Levine 
AND Ropert N. Sass.* Dept. of Biological Chem- 
istry and Nutrition, Creighton Univ. School of 
Medicine, Omaha, Nebr. 

Phenol-carbonyl compound-acid systems are 
utilized in qualitative or quantitative analyses of 
phenols, phenolic alkaloids and hormones, alde- 
hydes, ketones and sugars. Carbonyl-bearing 
compounds, such as sugars, treated with a phenol 
and hydrochloric or sulfuric acid yield character- 
istic color complexes. It occurred to us that 
compounds containing both a phenol and aldehyde 
or ketone group should produce colored products 
with sulfuric acid alone. To test this hypothesis 
we treated with concentrated sulfuric acid the 
following phenolic aldehydes, aldehydic phenolic 
ethers, and phenolic glucosides: o-, m- and p-hy- 
droxybenzaldehyde, 5-nitrosalicylaldehyde, 2,4- 
dihydroxybenzaldehyde, 2-hydroxy-3-methoxy- 
benzaldehyde, 4-hydroxy-3-methoxybenzalde- 
hyde, 3,4-dihydroxy-3-methoxybenzaldehyde, 
4-hydroxy-3-ethoxybenzaldehyde, 2,3-dimethy- 
oxybenzaldehyde, 3,5-dimethoxybenzaldehyde 
and the phenolic glucosides, salicin and phlorhizin. 
We also tested the following ketonic phenols and 
ketonic phenolic ethers: o- and p-hydroxyaceto- 
phenone, 2,4-dihydroxyacetophenone, p-hydroxy- 
propiophenone, p-hydroxybenzophenone, p-p’- 
dihydroxybenzophenone, p-p’-dimethoxybenzo- 
phenone, anisalacetone and vanillalacetone. The 
solvent was water for the glucosides, benzene for 
p-p'-dimethoxybenzophene, and _ carbonyl-free 
alcohol for the remaining compounds. All the 
compounds investigated yield characteristic color 
reactions. Pyridoxal is both a phenol and an 
aldehyde. With concentrated sulfuric acid it 
gives an intense yellow complex. Pyridoxine, 
pyridoxamine and pyridoxic acid, possessing a 
phenol but no carbonyl group, yield no color with 
sulfuric acid. Quantitative results are obtained 
when 1 ml of aqueous pyridoxal hydrochloride 
solution is treated with 5 ml concentrated sul- 
furic acid, and the resulting color measured in the 
Beckman spectrophotometer set at 510 u. (Aided 
by a PHS Grant.) 


72. Conversion of acetate-1-C"™ to estradiol 
in perfused human placenta. MorrtiMER 
Levitz, Gzorar P. Connon anv JosErH Dan- 
cis (introduced by Mitton Levy). Depts. of 
Bicchemistry, Obstetrics and Gynecology, and 
Pediatrics, College of Medicine, New York Univ., 
New York City. 

The conversion of acetate-1-C™ to estradiol by 
the human placenta has been demonstrated using 
the ;erfusion technique. An isolated cotyledon of 
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a post-partum human placenta was perfused 
with human plasma containing about 1 me of 
radioactive acetate. After 4 hr., radioactive 
estradiol was isolated and identified by chro- 
matography, crystallization to constant specific 
activity, countercurrent distribution and crystal- 
lization of the dibenzoate derivative to constant 
specific activity. Approximately 0.01% of the 
acetate activity was found in the estradiol. 
Labeled estrone was also found but in amounts 
less than 10% of the estradiol. Perfusion experi- 
ments have been done with radioactive estradiol 
which may explain the relative excess of estradiol. 


793. Light absorption spectrum of acriflavine 
stained nuclei. CHARLES N. LogseEr (intro- 
duced by Hartanp G. Woop). Anatomy Dept., 
Western Reserve Univ., Cleveland, Ohio. 

Other laboratories have reported that addition 
of nucleic acids to diaminoacridine dyes in vitro, 
shifts the dye spectrum toward longer wave 
length. The same shift in spectrum was noted in 
this laboratory in experiments on vitally stained 
cells. Untreated scraped buccal cells and un- 
treated mouse ascites tumor cells in veronal 
buffer were stained with acriflavine hydrochloride 
(1:1000) for 1-2 min., washed for 2-5 min., and 
measured for nuclear light absorption on standard 
microspectrophotometric apparatus. Acriflavine 
alone in veronal buffer (1:1000-1:1,000,000) shows 
a plateau between 435 and 450 millimicra depend- 
ing on concentration. The cell nuclei had peaks at 
460-465 millimicra, with a rare heavily over- 
stained exception when the spectrum would 
shift back toward that of dye alone. These ob- 
servations were checked on scanning micro- 
spectrophotometric devices using a television 
screen and a special line selector which oscil- 
lographically registers the amount of darkness 
(light absorption) of nuclei displayed on the 
screen. The accuracy of the scanning device was 
further checked by measuring the absorption 
spectrum of hemoglobin in red blood cells in vitro 
and in vivo, preliminary to applying the method 
to acriflavine stained cells in vivo, in living blood 
stream and organs. 


794. Hydrogen transfer during enzymatic 
oxidation of aldehydes by DPN. Frank A. 
Logewus,* H. Ricuarp Levy* anp Brreit 
VENNESLAND. Dept. of Biochemistry, Univ. of 
Chicago, Chicago, IIl. 

Deuterium has been applied as a tracer to study 
hydrogen transfer during the enzymatic oxida- 
tion of aldehydes by DPN (diphosphopyridine 
nucleotide). The enzymes studied include liver 
glucose dehydrogenase and yeast triose phosphate 
dehydrogenase. The oxidation of glucose was 
coupled with the reduction of pyruvate in the 
presence of glucose dehydrogenase, lactic de- 
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hydrogenase, and a catalytic amount of DPN. 
The reaction was run in-a medium of D.O, and 
the lactate formed from the pyruvate was iso- 
lated as the phenacyl derivative and analyzed 
for D. There was 0.4 atom of D/molecule of 
lactate. Some of this D must have been intro- 
duced by enolization of pyruvate. The conclusion 
was drawn that a minimum of 0.6 atom/molecule 
of the extra hydrogen in the DPN reduced by 
glucose must be derived directly from the glucose 
molecule. The enzymatic reduction of DPN by 
3-phosphoglyceraldehyde was also carried out in 
a medium of D.O. The reduced DPN was iso- 
lated and reoxidized (in a medium of H2O) with 
pyruvate in the presence of lactic dehydrogen- 
ase. The lactate and the oxidized DPN formed 
were both isolated and each was found to contain 
about 0.1 atom of D/molecule. This shows that 
most of the extra hydrogen in the DPN re- 
duced by triose phosphate must be derived 
from the triose. The enzymatic reduction of DPN 
by 2 different aldehydes has thus been found to 
involve primarily a direct transfer of hydrogen. 


795. Participation of free amino acids in 
protein synthesis. Rosert B. LortrieLp 
(introduced by Joun T. Epsauu). Med. Labs. 
of Collis P. Huntington Memorial Hosp. of 
Harvard Univ., Massachusetts General Hosp., 
Boston. 

It has been shown by several workers that new 
enzymes formed in the adaptation of yeast or 
bacteria to new substrates are largely formed 
directly from free amino acids. The situation is 
less clear with higher animals, there being some 
evidence that preformed protein may be utilized 
directly, without prior hydrolysis, for the syn- 
thesis of other proteins. In young rats, an injec- 
tion of saccharated iron oxide results in a nearly 
linear increase in liver ferritin from less than 1 mg 
to about 10 mg in 3 days. We have continuously 
infused a mixture of C-14 L-valine, C-14 L-isoleucine 
and C-14 t-leucine into the femoral vein of a 200 
gm rat during this period of synthesis. Using the 
methods of Moore and Stein we have determined 
the specific activities of these 3 amino acids inside 
the liver tissue at the end of 3 days. Under these 
conditions (metabolic abnormalities incident to 
surgery, cast, confinement, iron injection, starva- 
tion and continuous injection of 24. um L-valine, 
10. wm L-isoleucine, 18. um leucine/hr.), the specific 
activity of the intracellular amino acids was 
about 4 of that of the injected amino acids. The 
specific activity of the valine, isoleucine and 
leucine in the ferritin after 3 days was 74, 70 and 
69% of that of the corresponding free intracellular 
amino acids. Depending on the constancy of the 
specific activities of the free intracellular amino 
acids, it is clear that the 9 mg of new ferritin is 
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derived largely, perhaps exclusively, from free 
amino acids. 


796. In vitro perfusion studies on ability of 
dog kidney to metabolize and conjugate 
steroids. M. E. Lomparpo, E. Rorrman, F, 
YANDEL, C. McMorris anp P. B. Hupson 
(introduced by E. G. MruuEr). Inst. of Cancer 
Researsh, Depts. of Biochemistry and Urology, 
Columbia Univ. College of Physicians and Sur- 
geons, New York City. 

Both kidneys were removed from mongrel dogs 
under anesthesia and connected to a heart-lung 
perfusion apparatus. The dog’s own blood was 
used as a perfusion medium. The steroidal sub- 
stance was added at the site of cannulation of 
the renal arteries by means of an i.v. drip system 
over a period of 24-3 hr. A minimum of duplicate 
perfusions with 100 mg of each of the following 
steroids were performed : dehydroepiandrosterone, 
testosterone, cortisone, hydrocortisone, Reich- 
stein’s compound § and 17-a-hydroxyprogesterone. 
The perfusates were extracted with ethyl acetate 
and the urines, secreted during perfusion, were 
fractionated into the free and into the sulfate- 
and glucuronide-conjugated fractions following 
the general outline described by Cohen and 
Oneson (J. Biol. Chem. 204: 245, 1953). On the 
basis of colorimetric reactions, it was found that 
20-40% of the steroid remained behind in the 
perfusate. Approximately 5-20% was found in the 
free fraction of the urine but none in either the 
sulfate- or glucuronide-conjugated fractions. In 
search for additional steroid from a hydrocortisone 
perfusion, the kidneys were homogenized and 
extracted. The extract from these kidneys con- 
tained 20 mg of an a-ketol-like substance as 
estimated by the blue tetrazolium reaction and 
approximately 50 mg of a formaldehydogenic 
substance as estimated by periodic acid oxidation, 
positive both for 17-a-ketols and glycols. Detailed 
anal ysis of these extracts by paper chromatography 
is in progress. 


797. Direct determination of adrenal vein 
steroids in the non-eviscerated rat. BER * ARD 
B. LONGWELL, ARNOLD E. Rerr,* Evizaseti 
Hansspury* AND HELEN S. Baker.* Lo lace 
Fndn., Albuquerque, N. Mex. 

The direct method for collection of adrena’ veil 
blood and the extraction and separation «f its 
steroid components (Busu, J. Endocrinol., ‘': %, 
1953) has been utilized for examination of ac renal 
steroid output in the rat, intact except fo the 
placement of the cannula. The steroids wert 
extracted from the blood, separated by ape! 
chromatography and quantitated by elutio i and 
measurement of extinction in the ultraviolet. 
Bush observed 2 main adrenocortical comp: nents 
in rat blood: compound X, tentatively ide: tified 
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as 11-hydroxyandrost-4-ene-3:17-dione, and com- 
F 3 ne 3 
pound B, corticosterone, present in a ratio D 


varying from 0.1 to 0.75. In the present experi- 
meats, this ratio has consistently been in the 
range 1.6-6.1 with a mean value of 3.6 + 1.5 (11 
rats). Differences in experimental procedures may 
account for this variation. Control groups of 
rais with or without continuous infusion of 0.9% 
soiium chloride gave outputs, respectively, of 
4.0 and 5.1 ug of compound X, and 1.3 and 1.4 ug 
of compound B per 10 min. All of these values 
represent actual readings without correction for 
incomplete recovery of the steroids. Preliminary 
experiments with glucose infusion or ACTH 
injection have not given results significantly 
different from control values. 


798. Specific qualitative microbioassay for 
reduced glutathione. W. F. Loomis. Loomis 
Lab., Greenwich, Conn. 

Hydra are known to ingest only living prey, 
consistently refusing to swallow all nonliving 
particles. The mechanism of this striking selectiv- 
ity on the part of an animal too primitive to 
possess formed sense organs has been investi- 
gated. A hormonal system was discovered in 
which reduced glutathione (GSH) specifically 
induces a characteristic swallowing reflex in 
hydra. Normally the GSH is released into the 
water by living prey that have been stung by 
the hydra’s nematocysts. Artificial addition of 
GSH was found to induce hydra to swallow non- 
living particles such as pieces of agar, etc. In the 
absence of all particles, 10-°M GSH, synthetic as 
well as natural, induces active writhing of the 
tentacles, followed by their contraction towards 
the mouth which opens widely. In addition, 
hydra immersed in GSH solutions begin to ingest 
one another or else attempt to swallow the glass 
walls of their container. Many hydra turn inside 
out following such attempts. The reflex is induced 
by GSH specifically; for GSSG, aspartathione 
(the aspartic analog of GSH), y-glutamyl-cysteine, 
cysteinyl-glycine, glutamate, glutamine, cysteine, 
glycine, Co A, ascorbate, etc. are inactive when 
tested in similar fashion. Traces of GSH (0.1%) 
may be specifically identified therefore in other 
substances by observing for the presence of this 
reflex with a dissecting microscope after ca. 1 mg 
of unknown has been added to a few ml of ap- 
propriate buffer (W. F. Loomis, J. Exper. Zool., 
126; 223, 1954) containing 10-20 hydra. None of 
the amino acids or peptides listed above interfere 
with the reaction. Using this rapid test, it has 
been shown that 1% Co A (Sigma) does not con- 
tain glutathione in the reduced state. 


1%. Characteristics of P?? and O8 exchange 
rexetions associated with oxidative phos- 
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phorylation. W. W. Lucusincer, A. B. Fat- 

CONE AND A. M. ReyNnarp (introduced by W. F. 

GeppEs). Dept. of Agric. Biochemistry, Univ. of 

Minnesota, St. Paul. 

The rapid exchange of inorganic phosphate-P* 
with ATP catalyzed by liver mitochondria in the 
absence of added substrate and net oxygen uptake 
is essentially the same aerobically, anaerobically, 
anaerobically in the presence of succinate, or 
aerobically in the presence of 10-4 M cyanide. 
These results show that the exchange is not 
markedly affected by the state of electron carriers 
or the presence of cytochrome oxidase activity. 
Increase of the cyanide to 10-* M causes about 3 
decrease in the amount of exchange but further 
increase in the cyanide has little additional effect; 
this is indicative of the involvement of at least 
2 separate reactions. Concentrations of 3 x 10°°M 
2,4-dinitrophenol or 5 X 10-* M azide are required 
to nearly completely inhibit the P*?-ATP exchange, 
but at these concentrations the phosphate oxygen 
exchange is only slightly reduced by the dinitro- 
phenol and considerably reduced by the azide. 
Dinitrophenol at 3 X 10-° M does not suffice for 
maximal stimulation of ATP breakdown. Some 
phosphate oxygen exchange is found even with 
high dinitrophenol levels in the presence of ATP. 
In experiments where net oxidative phosphoryla- 
tion is occurring in the presence of glutamate and 
oxygen, the phosphate oxygen exchange under- 
gone by the net amount of phosphate taken up, 
transferred to ADP and glucose or returned to the 
medium as P; is insufficient to account for the 
total phosphate oxygen exchange found. The 
oxygens of molybdate exchange rapidly with 
those of water at room temperature near neutral 
pH. The possible significance of these observations 
to phosphorylation accompanying electron trans- 
port is discussed. 


800. Oxidation of the cytochrome chain of 
yeast by molecular oxygen. Gsorce D. 
LUDWIG AND STEPHEN A. Kusy (introduced by 
A. N. Ricuarps). Johnson Research Fndn., Univ. 
of Pennsylvania, Philadelphia. 

A regenerative flow apparatus for studying 
labile enzyme-substrate intermediates has been 
constructed. A suspension of intact yeast cells 
with enzymes in reduced state was propelled 
through both cuvettes of a recording spectro- 
photometer. A_ difference spectrum between 
reduced and oxidized pigments was obtained by 
injecting oxygenated buffer at variable rates, 
not exceeding 2% of enzyme flow rate, into a 
mixing chamber preceding the 2nd cuvette. The 
material was recycled for further experiments, 
after injected oxygen was consumed. Spectral 
peak heights of the cytochromes were measured 
upon injecting various amounts of oxygen. Plots 
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of oxidized pigment versus oxygen concentration 
give a rectangular hyperbola for cytochromes 
a3, a and c. Oxygen concentration giving half- 
maximal oxidation was approximately equal for 
these cytochromes, as measured 25-100 msec. 
after oxygenation, the K,, for 3 yeast preparations 
being 0.6 X 10-* to 0.8 X 10-* m/l. Kinetics of the 
cytochrome oxidase reaction were studied by 
varying time over a 6-25 msec. range. The pseudo- 
first order velocity constant is 150 sec”! for 1.3 um 
(O2). Assuming a 2nd order reaction, the forward 
velocity constant (k:) is ~ 1 X 10 liters mole 
sec-!, making this the most rapid enzyme-sub- 
strate reaction reported. This value agrees favor- 
ably with that calculated from K,, and turnover 
numbers of these preparations. For comparison 
values of 1 X 10°° m/l. for Ky, and ~ 2 X 10’ 
liters mole“! sec"! were obtained with heart 
muscle particles, while Chance and Williams 
(this issue) give a preliminary value of 5 X 10’ 
liters mole“! sec"! for k,; of liver cytochrome 
oxidase. 


801. Comparative studies of bacteriophage 
phosphorus in temperate and virulent in- 
fections. Roy P. Macka.* anp E. A. Evans, 
Ir. Dept. of Biochemistry, Univ. of Chicago, 
Chicago, Ill. 

Studies have been made comparing the fate of 
P® labeled virulent and temperate bacteriophages 
infecting various strains of EZ. coli. After infection 
with virulent phage (T.r*) there is an immediate 
and considerable increase (up to 20%) of the P® 
content of the acid soluble fraction of the in- 
fected cell. The remainder of the isotope is found 
in the DNA fraction of the infected bacterial cell. 
In contrast to this, after infection with P® tem. 
perate virus (lambda), producing a lysogenic 
culture, one finds that practically all of the P® 
remains in the DNA fraction of the infected cell. 
These data suggest that there is a fundamental 
difference in the reactions undergone by the 
DNA of the infecting virus particle in temperate 
and virulent infections. 


802. DPNH oxidase. Bruce Mackurr (intro- 
duced by Lester J. Tepty). Inst. for Enzyme 
Research, Univ. of Wisconsin, Madison. 

DPNH oxidase has been isolated from beef 
heart mitochondria as a particulate entity which 
catalyzes the oxidation of DPNH by molecular 
oxygen but not appreciably by cytochrome c. 
When exposed to desoxycholate the oxidase loses 
the capacity to catalyze the overall DPNH- 
oxygen reaction (I) and acquires the capacity to 
catalyze 2 half reactions—oxidation of DPNH by 
cytochrome c (II) and oxidation of reduced 
cytochrome c by oxygen (III). Cytochrome c was 
not present in the purified particulate prepara- 
tions. Reactions I and II but not III were anti- 
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mycin sensitive. The absorption spectrum of the 
reduced oxidase in the visible was compounded of 
contributions from 2 hemes: 1 with bands at 525 
and 555 my, and the other with a band at 607 my. 
Chemical analysis of the oxidase showed it to 
contain lipid, flavin, non-heme iron, heme and 
copper. The total flavin was quantitatively ac- 
counted for as FAD by assay with p-amino acid 
oxidase. After treatment with trypsin the oxidase 
was separated into several fractions. One fraction, 
green in color and containing copper, heme and a 
small amount of non-heme iron, was high in 
cytochrome oxidase activity. A second fraction, 
red in color, contained flavin, heme and a large 
amount of non-heme iron. This fraction was 
relatively high in DPNH cytochrome e reductase 
activity which was still antimycin sensitive. The 
spectrum of the green fraction in reduced state 
showed absorption peaks at 443 and 607 mu, while 
that of the red fraction showed peaks at 430, 532 
and 565 mu. 


803. Oxidative metabolism of a marine bac- 
terium. Ropert A. MacLeop, Neri Tomun- 
son* aND Marcaret E. Norris.* Pacific 
Fisheries Exptl. Station, Vancouver, Canada. 

A bacterium isolated from sea water and tenta- 
tively identified as a species of Mycoplana will 
grow on a chemically defined medium containing 
either various combinations of amino acids or 
certain physiologically important organic atids 
as carbon sources. Aspartic or glutamic acid 
strongly stimulates growth of the organism in the 
presence of substrates known to be readily oxi- 
dized. Both of these amino acids are oxidized 
only very slowly by the cells. Since the keto acid 
analogues of these 2 amino acids are normal 
components of the conventional tricarboxyllic 
acid cycle, it was considered of interest to deter- 
mine whether such a cycle was responsible for the 
terminal oxidation in this organism. Studies 
using whole cells, dried cell preparations and cell- 
free extracts of the organism have revealed that 
all the compounds of the tricarboxyllic acid 
cycle are capable of being oxidized by the cells. 
Citrate adapted whole cells of the organism 
oxidize citric acid with the accumulation of | «rge 
amounts of a-ketoglutaric acid. The evidence 
obtained so far is most consistent with the view 
that a normal tricarboxyllic acid cycle exists in 
this marine organism. Stimulation of growth by 
aspartic and glutamic acids must therefore be 4 
reflection of a key role for these compounds in 
biosynthesis. 


804. Binding of adenylic acid by muscle 
phosphorylase. Nert B. Mapsen* ANb CARl 
F. Cort. Dept. of Biological Chemistry, ‘Vash- 
ington Univ. School of Medicine, St. Lowi«, Mo. 
Crystalline phosphorylase a from rabbit muscl¢ 








€ 14 March 1965 
the has 2 molecular weight of 495,000. Phosphorylase 
{of (gbhas a molecular weight of 242,000 and requires 
525 [gadenosine-5’-phosphate for enzymic action; 
my, [jg Whereas form a has approximately 65% of its 
t to maximal activity in the absence of the nucleotide. 
and @ (?. J. Kevier anp G. T. Cort, Biochim. et biophys. 
ae. [acta 12: 235, 1953). The binding of adenylic acid 
acid [by phosphorylase a was studied by ultracentri- 
dase (g fuging mixtures of protein and nucleotide and 
tion, analyzing the supernatant layers. It was found 
nda im that the enzyme binds 4 m of adenylic acid/m of 
h in protein. The dissociation constant (K,) calcu- 
tion, lated from ultracentrifugation data was 1.85 X 
large fg 10*M, while the Michaelis constant (K,) based 
was j@ kinetic measurements, was 1.5 X 10° M. The 
ctase fm ks of phosphorylase 6 and adenylic acid was also 
The (gof the same order as Kn, 6 X 10° M. It was 
state j found that when adenylic acid is bound to phos- 
while  phorylase a, the ultraviolet absorption spectrum 
), 532 fof the nucleotide is shifted slightly toward the 
longer wave lengths, and the maximum absorption 
is decreased. This shift permitted a spectro- 
bac- B photometric titration of phosphorylase with 
MUIN- & idenylic acid. The results of this titration again 
-acific Bi indicated that 4 m of nucleotide are bound to 1M 


G. of enzyme. Phosphorylase 6 also causes a shift in 
enta- TH thespectrum of adenylic acid. Spectrophotometric 


J will titration showed that phosphorylase 6 binds.2 m 
uniDg ® of adenylic acid/m of protein, or the same amount 
ds OF Bas form a on a weight basis. The spectra of yeast 
avids adenylic acid and of desoxyadenosine-5’-phos- 
= phate are not shifted by phosphorylase a. 

in the 

y oxi- #985. Distribution and excretion of magnesium 
idized in the rat using Mg** tracer. WALTER E. 
o acid Macnuson* anp Kart Drrrmer. Dept. of 
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Chemistry, Florida State Univ., Tallahassee. 

The availability of Mg?* (SHetine, Physiol. 
Rev. 89: 520, 1953, LinpNER, Physiol. Rev. 89: 
1150, 1953) with a half-life of 21.3 hr. made possible 
the study of magnesium ion distribution and 
excretion in the rat. A very small quantity of 
carrier-free Mg?®Cl, with 300,000 counts/min./dose 
was injected intraperitoneally into adult male 
albino rats. The tissues were prepared for analysis 
by mincing and heating with enough formamide 
80 that the final volume of the suspension was 
10-15 ml; the activity was counted in a scintilla- 
tion counter. All rats were placed in individual 
stockades to eliminate contamination of the 
feces with urine. The distribution of Mg**, 12 hr. 
after intraperitoneal injection, reported as % of 
injected dose with the number of animals in each 
ftoup follows: liver: 5.0-5.7% (6 rats); kidney: 
11-15% (6 rats); small intestine: 2.5-3.5% (6 


usel 
has tats); large intestine: 0.7-1.1% (6 rats); cecum: 
Wash- 06-1.7% (6 rats) ; testis: 0.3-0.4% (6 rats); carcass 


(consisting of everything except above tissue): 


? Mo. “i 
*)  B37-78.0% (6 rats); feces: 0.1-0.5% (5 rats), 2.7% 


muscle 





AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS 


249 


(1 rat); urine: 4.5-12.1% (6 rats). Urine and feces 
were collected at 3-hr. intervals; 77%, 78%, 58%, 
48%, 42% and 15% of total 12-hr. ucinary excre- 
tion had appeared, respectively, in the urines of 
the 6 rats during the first 3 hrs. The total recovery 
of injected activity ranged as follows: 97.2%, 
97.3%, 86.7%, 85.2%, 102%, 72.3%, respectively. 
Similar results obtained in an earlier experiment 
using Mg** with carrier will be reported. 


806. Purification and properties of uricase. 
Hewry R. Mauter, Haroup Baum* AND GEORG 
Hutsscuer.* Inst. for Enzyme Research, Univ. of 
Wisconsin, Madison. 

Uricase has been purified some 1000-fold start- 
ing with acetone-dried pig liver mitochondria, 
using alkaline extraction, isoelectric precipitation 
and ammonium sulfate fractionation. The result- 
ing preparation, homogeneous on ultracentrifuga- 
tion and electrophoresis in phosphate buffer pH 
10.5, has a turnover number of 1000 (22°, air, pa 
8.0) or 12,000 (38°, O2, px 9.0), assuming a molecular 
weight of 100,000 as suggested by physical meas- 
urements. Enzyme preparations contain copper; 
there is satisfactory agreement between increased 
copper content and activity in the course of 
purification. Assuming 1 Cu atom/m of enzyme 
the observed Cu content of 0.055 + 0.010% for the 
purest preparation, leads to a molecular weight 
of 122,000 + 25,000. From kinetic and direct 
spectroscopic evidence the enzyme can be shown 
to form complexes with cyanide, uric acid and 
diethyldithiocarbamate in that order of stability. 
The observed data on the variation of K, and 
Vmax With pH are consistent with the assumption 


OH- -H,0 
of an equilibrium E-Cu: (H20)2(I)____. E-Cu 
H* -OH 


OH- ‘OH 
(II) —— E-Cu 
H* -OH 

for II — III it is 10.3; II is the enzymatically 
active form. The form of the substrate attacked 
by the enzyme is the mono-anion. This species is 
transformed enzymatically by the loss of 2 elec- 
trons to an unstable intermediate (IV) with pK’s 
of 4.5 and 11.5 and maximum light absorption at 
302 mu. Changes subsequent to the formation of 
IV are dependent on pH, ionic strength and nature 
of buffer, but are nonenzymatic in nature. The 
following are the half-times in seconds for the 
first-order disappearance of IV under the con- 
ditions indicated: 150 (tris, pH 8.2); 140 (HCO-;, 
pH 8.8); 110 (borate, px 8.6); 600 (tris, pH 7.5); 
200 (tris, pH 7.5 + borate). Allantoin is not 
formed under any of these conditions even after 
incubations up to 120 min. after the cessation of 
enzyme action. 


(III). The pK I > Il is 7.2, 
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807. Metabolism of chenodesoxycholic acid in 
the rat. THEODORE A. MAHOWALD,* WILLIAM 
H. Evurotr anp Sipngéy A. TuHayrer. Dept. of 
Biochemistry, St. Louis Univ. School of Medicine, 
St. Louis, Mo. 

Bergstrom et al. (Acta chem. Scand. 8: 611, 1954) 
have isolated chenodesoxycholic and cholic acid 
from normal rat bile, and have shown that 
chenodesoxycholic acid-24-C™ is not converted 
to cholic acid by the rat. By a modification of the 
method of Mosbach et al. (Arch. Biochem. 48: 95, 
1954), chromatographic separation of hydrolyzed 
rat bile has demonstrated the presence of several 
acidic substances closely related to, but not 
identical with, cholic acid. One of these materials 
is more polar than cholic acid (m.p. 200-201°), 
another less polar (m.p. 223-225°). In order to 
ascertain whether these materials are metabolites 
of chenodesoxycholie acid, the carboxyl-labeled 
acid was prepared from the norbromide through 
the nitrile synthesis. The excretory pathways of 
this material were studied by determining the 
radioactivity in the bile, urine, feces and expired 
air of adult male rats after the intragastric ad- 
ministration of 1 mg (1.03 XK 10’ dpm) of the 
sodium salt in aqueous solution. No C was 
found in the expired air. The excretory pattern 
was similar to that of desoxycholic acid-24-C" 
(MATSCHINER et al. Federation Proc. 13: 261, 
1954). In the bile, the major portion of the C™ 
appeared in the chenodesoxycholic acid fraction. 
Most of the remaining C™ was found in the 2 
acid fractions demonstrated in normal rat bile. 
No radioactive cholic acid was obtained. 


808. Respiration and lipide biosynthesis by 
rat nerves in vitro, after treatment with a 
cholinesterase inhibitor (Mipafox). Gu1po 
Masno* AND MANFRED L. Karnovsky. Depts. 
of Pathology and Biological Chemistry, and the 
Biophysical Lab., Harvard Med. School, Boston, 
Mass. 

Adult male rats were subcutaneously injected 
with 5 mg of Mipafox (bismonoisopropylamino- 
fluorophosphine oxide) every 6th day. All animals 
survived without obvious ill-effects. Treated and 
control animals were killed after 3 and 5 wk. by 
decapitation and the sciatic nerves and brachial 
plexuses rapidly dissected and excised. Oxygen 
uptake was measured by incubation in Krebs- 
Ringer phosphate medium in Warburg micro- 
respirometers. The medium contained 10 um/ml 
glucose and 4 um/ml C-acetate. After 2 and 4 hr. 
of incubation the nerves were removed and the 
total lipide extracted and washed 3 times by the 
method of Folch et al. (Federation Proc. 13: 209, 
1954). The lipide was then counted in a gas-flow 
counter. The washing process removed all con- 
taminating C'-acetate. Oxygen uptake and in- 
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corporation of acetate into nerve-lipide were 
virtually linear during the period of observ: tion, 
Incorporation of acetate was of the same order 
as that into lipides of rat liver slices. In the 
nerves of Mipafox-treated animals oxygen uptake 
was depressed by 16%, and acetate incorporation 
into lipide 50% compared with controls. No lesions 
could be detected histologically. It is interesting 
that the effect demonstrated here is apparently 
at the level of lipide biosynthesis from a funda- 
mental unit (acetate). Studies are proceeding on § 
the chemical and cytological localization of this 
metabolic lesion. (Aided by a contract with the 
Atomic Energy Commission and a grant from the 
Natl. Multiple Sclerosis Society.) 


809. Phosphorylation efficiency of normal and 
thyrotoxic rat liver mitochondria in se- 
lected oxidations. GLApys FELpoTT Magy 
(introduced by Pauut H. Puruitps). Inst. for 
Enzyme Research, Univ. of Wisconsin, Madison. 
In an effort to locate the site of action of the 

thyroid hormone in phosphorylation reactions, a 

comparison of the phosphorylations associated 

with a number of one-step oxidations by normal 
and thyrotoxic rat liver mitochondria has been 
made. 1) Both normal and thyrotoxic preparations 
appeared to be equally sensitive to dinitrophenol 
when a-ketoglutarate was used as_ substrate. 

A P/O ratio approximating 1 was found to be 

maintained with increasing concentrations of the 

‘uncoupler.’ It was concluded that the substrate 

phosphorylation accompanying a-ketoglutarate 

oxidation was insensitive to thyroid hormone. 2 

The efficiency of the phosphorylation associated 

with the oxidation of cytochrome c reduced by 

adrenaline was 0.72 in the normal and 0.50 in thé 
thyrotoxic (averages of 14 expers.). 3) The phos 

phorylation associated with the oxidation 0 

L-6-hydroxybutyrate to acetoacetate in the 

presence of ferricyanide as electron acceptor was 

lowered about 50% in thyrotoxicity. P/2 Fe(CN){ 
for the normal averaged 1.2 and for the thyrotoxi 

0.7. The rate of oxidation of 8-hydroxybutyra‘e b 

ferricyanide is lower in the thyrotoxic mite- 

chondrial preparation than in the control. DPN 
stimulates the oxidation in the contro! and 
especially in the thyrotoxic preparation. I: con- 

trast, when succinate or glutamate was used 4 

substrate, the thyrotoxic preparations were more 

active than the controls. Antimycin A di’ not 
affect the phosphorylation efficiency of these 
systems. 


810. Peptidases in Clostridium histoly‘icum 
filtrates. Ives MANDL AND STEPHEN ZAF? UT." 
Columbia Univ., College of Physician: and 
Surgeons, New York City. 

Although the presence of proteolytic en:ymé 
in culture filtrates of Cl. histolyticum ha: beet 








une 14 March 1966 
were observed for a long time, peptidase activity, when 
ration, jy Tec’ gnized at all, was ascribed solely to intra- 
+ offer cellular enzymes liberated on autolysis. We have 
In the 2°" established that peptidases are found in 
uptake Cl. istolyticum filtrates as soon as growth of the 
ration g 08° nism starts and must therefore be classified 
lode wit!) the extracellular enzymes. By ammonium 
resting sulfate fractionation we have been able to sepa- 
.rently rate the peptidases from all other proteolytic 
funda. fy D2. ™mes present in the filtrates (see De BELLIS 
ling on 2X” ManpL, Abstracts of the Am. Chem. Soc., 
of this 69C, Sept. 1954). The peptidase fractions 80 
ith the obtained contain Several distinct and specific 
om the fq °22ymes. These differ in their mode of action, 
substrate specificity and behavior towards acti- 
vators and inhibitors as well as in their resistance 
al and to heat inactivation and various immune sera. 
in se-— The similarities and differences between the 
Matey § various systems will be discussed in some detail 
vst. for and a comparison of Cl. histolyticum peptidases 
‘adison. § with peptidases from other sources be attempted. 
of the 






811. Effect of enzyme inhibitors on the micro- 
biological oxidation of steroids. KINGsLEY 
M. Mann, FrEpERIcK R. HANSON AND PAUL 
W. O’ConnELL (introduced by M. H. Kurzen@a). 
Research Labs., Upjohn Co., Kalamazoo, Mich. 
Various enzyme inhibitors have been added 

to shake flask fermentations of Cunninghamella 

blakesleeana H-334 (HANSON et al., J. Am. Chem. 

Soc. 75: 5369, 1953) at the time of steroid addi- 

tion in order to determine their effect on oxida- 

tion of steroids. Some of the inhibitors without 
significant effect, at the concentrations examined, 
included sodium fluoride, mercuric chloride and 
iodoacetate. Uranyl nitrate, copper sulfate, 
cobaltous chloride and sodium azide were strong 
inhibitors. When Compound § was the steroid 
substrate, arsenate or arsenite ions reduced the 

yield of Compound E at concentrations which did 

not affect the yield of the other major product, 

Compound F. Concentrations of 2,4-dichloro- 

phenol up to 2 X 10-4 M increased the yield of 

Compound F. When desoxycorticosterone (DOC) 

was the substrate, the major products were 

l4-hydroxy-DOC and 118-hydroxy-DOC (corticos- 
terone, Compound B). The addition of Actidione 

(cyelo-heximide), an antifungal antibiotic, in- 

creased the yield of the 11-hydroxylated form and 

decreased the extent of 14-hydroxylation. 
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Orotic acid accumulation during 
coliphage DNA synthesis. LioneL A. MANSON 
(introduced by M. R. Exnrenstern). Wistar 
Insi. of Anatomy and Biology, and Section on 
Microbiology in Medicine, School of Medicine, 
Univ. of Pennsylvania, Philadelphia. 

In « previous study of the effect of proflavine on 
bact:riophage DNA synthesis (Federation Proc. 
13:503, 1954) it was reported that the acid-soluble, 
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ultraviolet absorbing compounds that accumulate 
in cells supporting T2 multiplication have a 280 
my/260 my at pH 1 of 0.68-0.72. The ratio of the 
material obtained from growing cells had a lower 
ratio, about 0.52-0.57. When DNA synthesis in 
infected cells was inhibited by proflavine, the 
lower ratio was found, whereas when this inhibi- 
tion was reversed by inorganic phosphate, the 
higher ratio was again observed. A large scale 
experiment was carried out in which the acid- 
soluble compounds from cells which had grown 
for 2 hr. and from cells which had supported 
phage multiplication for 2 hr. were fractionated 
by ion-exchange chromatography. The chro- 
matograms obtained were quite similar in both 
cases with 1 notable exception. A fraction was 
found in infected cells which was almost com- 
pletely absent in the acid-soluble of growing cells. 
It amounted to almost 10% of the total acid- 
soluble ultraviolet absorption of infected cells. 
It had a 280 mu/260 my of 1.8, therefore its ac- 
cumulation could account for the higher ratio 
observed with the total acid-soluble fraction from 
infected cells as compared with growing celis. 
This compound has been tentatively identified as 
orotic acid. When compared with authentic 
orotic acid, it showed the same spectral shifts 
with pu, and similar behavior on ion exchange and 
paper chromatography. The significance of this 
accumulation will be discussed. 


813. Biological oxidation of phospholipids. 
G. V. MarINneETTI (introduced by Ropert F. 
WITTER). Dept. of Biochemistry, Univ. of Roch- 
ester School of Medicine and Dentistry, Rochester, 
NT. 

The enzymatic oxidation of a variety of pure 
phospholipids was studied by the use of rat liver 
homogenates, washed particles and mitochondria. 
The activity was determined manometrically by 
measuring the oxygen uptake. The results demon- 
strate that sphingomyelin, lecithin, cephalin and 
cerebroside were either oxidized by these systems 
or in some manner stimulate oxygen consumption. 
Phosphate ions and either hypoxanthine or muscle 
adenylic acid were necessary cofactors in homog- 
enate systems. The following purine derivatives 
were found to be active cofactors: hypoxanthine > 
adenosine-5’-phosphate > ADP > ATP. The 
oxygen consumption in liver homogenates con- 
taining phospholipid and adenylic acid was 
markedly inhibited by calcium ions, malonate, 
fluoride, dinitrophenol and freezing. In addition, 
a slight excess of magnesium ions inhibited the 
oxidation and tris buffer could not replace phos- 
phate buffer. The oxidation of phospholipids and 
free fatty acids by liver homogenates demon- 
strated significant differences. Thus palmitate 
oxidation was enhanced by the addition of mag- 
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nesium ions and produced considerable amounts 
of acetoacetate whereas phospholipid oxidation 
was inhibited by magnesium ions and produced 
very little acetoacetate. Phospholipids had no 
effect on the rate of fatty acid oxidation in homog- 
enates containing ATP. Washed rat liver par- 
ticles in tris buffer and with added ATP showed 
high activity towards free fatty acids but no 
activity towards phospholipids. On the other 
hand, rat liver mitochondria in phosphate buffer, 
and with adenylic acid as cofactor, demonstrated 
significant activity towards both the phospholipids 
and fatty acids: In this system hypoxanthine was 
completely inactive. Preliminary experiments 
utilizing rat liver mitochondria and mitochondrial 
acetone powders revealed significant dehydro- 
genase activity towards both the phospholipids 
and fatty acids. Methylene blue and 2,6-dichloro- 
benzeneoneindo-5’-chlorophenol were effective 
electron acceptors and ATP was a réquired co- 
factor. 


$14. Application of a reversed phase system 
for separation of the less polar steroids on 
paper. Ropert P. MarTIn AND Ian E. Busu 

(introduced by OLor PEarson). Dept. of Bio- 

logical Chemistry, Univ. of Utah College of 

Medicine, Salt Lake City. 

The reversed-phase system of Mills and Werner 
(Nature 169: 1064, 1952) has been adapted for 
chromatography of steroids. Whatman Paper No. 
2 is impregnated by dipping in a 12% (v/v) hexane 
solution of ‘odorless kerosene’ (180-200°C) and 
blotting. The moving phase is 60% n-propanol 
saturated with ‘odorless kerosene’. Chromatog- 
raphy is carried out in a hot room at 37 + 1°C. 
For relatively pure compounds 6-hr. equilibration 
and 10-12-hr. run are satisfactory; crude tissue 
extracts require 12-hr. equilibration and a 15-17- 
hr. run. Initial broad separations have been made 
by placing as much as 30 mg of tissue extract on a 
7-in. wide paper; the system is particularly effec- 
tive for separating a large amount of ‘fat’, which 
remains at the origin, from the more polar ma- 
terials which can later be more easily refined. 
Cholesteryl palmitate (origin), cholesteryl] ace- 
tate, A4-cholesten-3-one 3a-cholestanol,  38- 
cholestanol, cholesterol (RF = 0.5), 6-keto- 
cholestenone, 3-methoxy-A5-pregnen-20-one, and 
7-ketocholesterol are mutuaily separable. After 
removal of the paper from the tank, a short 
drying period of about 30 min. is sufficient for 
any further treatment: viewing on a U.V. scanner, 
spraying with various color reagents, or elution 
and application toothersystems. Phosphomolybdic 
acid (KritcHEvsKy AND Kirk, Arch. Biochem. 
35: 346, 1952) and 15% phosphotungstic acid in 
ethanol have been particularly useful as spraying 
reagents; color development in the hot room for 
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about 15 min. has been found to be most satis. 
factory. (Supported in part by grants from 
Armour & Co., Commonwealth Fund and PHS.) 


815. Light scattering investigation of chon. 
droitinsulfuric acid preparations. Marmn 
B. Matuews. Depts. of Pediatrics and Bio. 
chemistry, Univ. of Chicago and LaRabida Jackson 
Park Sanitarium, Chicago, Ill. 

Weight average molecular weights (Mw) were 
obtained by light scattering for a series of 
chondroitinsulfuric acid (CSA) preparations from 
cartilage for which number average values (M,) 
had already been obtained (Arch. Biochem. 42: 
41, 1953). For 2 alkali extracted preparations: 
M, = 13,800, Mw = 18,000; Ma = 16,300, My = 
29,000. For a KCl extracted preparation (Etv- 
BINDER AND ScHuUBERT, J. Biol. Chem. 191: 591, 
1951): Mn, = 24,600, My = 48,000. For 2 calcium 
chloride extracted preparations: Mz = 33,500, 
Mw = 130,000; Ma = 43,300, Mw = 150,000. The 
average refractive increment (An/Ag) was 0.166. 
Interaction constants are in good agreement withw® 
those obtained from osmotic pressure measure- 
ments. The differences between M, and My are 
apparently due to molecular polydispersity. 
Further, traces of very high Mw material are 
present in calcium chloride preparations. Thus, 


if filtration is replaced by centrifugation for 3 hr js 


at 20,000 g, Mw is 300,000 with high dissymmetr 
(Z). These results are consistent with streaming 
birefringence values of molecular weight highe 
than the above for comparable preparationg# 
(Bux AND SNELLMAN, Arkiv. Kemi. Mineral. Geol 
19A: No. 32, 1945). The high My material may be ¢ 
CSA-protein complex. A previously describeq# 
preparation obtained by calcium chloride extrac 
tion which appears to contain equal amounts 0 
CSA and CSA-protein complex was studied 
Centrifugation at 100,000 g removed trace ma 
terial (Mw > 107) not removed at 20,000 g, ané 
yielded Mn, = 93,000, Mw = 800,000, Z = 2.123 
The CSA-protein complex component may confit 
tain about 30% protein with My = 2 X 10° and 
intrinsic viscosity = 3. (Aided by the Chicago 
Heart Assn.) 


816. Metabolic studies of carboxyl-labeled 
C'\-hyodesoxycholic acid. J.T. MATSCHINER,' 
S. L. Hsta* anp E. A. Dorsy, Jr. Depts. fff 
Biochemistry and Internal Medicine, St. Louis 
Univ. School of Medicine, St. Louis, Mo. 
Metabolic studies in the bile acid series have 

been extended to carboxyl-labeled C'4-hyodcsoxy- 

cholic acid prepared from the norbromide tl:rough 

a nitrile synthesis. The excretory pattern of this 

material in adult male rats was studied following 

the intragastric administration of 1 mg (‘.8 #¢ 
of the sodium salt in aqueous solution and was 
found to be similar to that of desoxycholic aci¢- 








ume 14 fm March 1955 
. satis. 9 24-C'“Matsc (HINER et al., Federation Proc. 13: 
: from fg 261, 1954). No C' was found in the expired air. 
HS.) Normal animals excreted most of the radio- 
activity in the feces whereas in animals with 
chon: Biigaied bile ducts, the urine became the major 
MARTIN Bi oxerctory route. The administered C™ was rapidly 
d Bio-& exerrted in the bile of animals with cannulated 
Jackson 


bile ducts. Fractionation studies on the bile by 
modification of the chromatographic procedure of 
Mosiach et al. (Arch. Biochem. 48: 95, 1954) 
yielded the major portion of the biliary C% (94%) 
in the hyodesoxycholic acid fraction. Five % 
appexred in the cholic acid fraction, but was not 
identical with cholic acid nor with a chromato- 
graphically similar acid (m.p. 188°; [a]?’? & +7°) 
obtained from hog bile and probably identical 
with the trihydroxy acid obtained by Haslewood 
(Biochem. J. 56: xxxviii, 1954). Less than 7% of 
the urinary radioactivity obtained from the bile 
duct ligated animals was found in the hyodesoxy- 
cholic acid fraction. 
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nt with@el7. Particulate adenylic kinase in higher 
plants. MENDEL MazeE.is* Anp P. K. Stumpr. 


1easure- 
M, are Dept. of Plant Biochemistry, Univ. of California, 
persity.§ Berkeley. 


Adenylic kinase has been found in the particulate 
fraction of peanut cotyledon homogenates defined 
4s mitochondria, since this fraction can oxtdize 
Krebs cycle intermediates with a concomitant 
xation of inorganic phosphate. Preparations of 
hloroplasts from spinach and tobacco leaves 


rial are 
is Thus, 
‘or 3 hr 
mmetr 
reaming 
; highe 


aration@@!so have an active adenylic kinase. Frozen and 
al. Geolf@yophilized mitochondria retain their adenylic 
nay be @minase activity. The enzyme can be solubilized by 
escribeq@yater extraction of the lyophilized mitochondria. 


rhe enzyme activity in the mitochondrial prepara- 
ion and in the clarified water extract is stable to 
eating at 100°C for 10 min. in 0.1 N HCl. This 
liffers from the liver mitochondrial enzyme 
BARKULIS AND LEHNINGER, J. Biol. Chem., 190: 
9, 1951). The enzyme is inhibited by ethylene- 
liaminetetraacetate (EDTA). After removal of 
he EDTA by dialysis, the enzyme can be re- 
ctivated by addition of Mgtt, Mn++, Cot+ and 
a**. No inhibition was observed on addition of 
tide, fluoride, arsenate, iodoacetamide or p-mer- 
wichlorobenzoate. Adenylic kinase is stable in 
he chloroplast to both freezing and lyophiliza- 
ion. The associated metal is not as firmly bound 
0 the protein as in the mitochondrial enzyme. 
neubation of the water extract of the lyophilized 
hloroplasts with EDTA is not necessary in order 
0 show a metal requirement. (Supported by a 
rant from the Am. Cancer Society.) 
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following 18. Isolation of a chymotrypsin-substrate 
(6.8 ue) Complex by adsorption on kaolinite. A. D. 
and was Mcl.arEn. Dept. of Soils, Univ. of California, 


slic acid- Ber} eley, 
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As a problem in soil biochemistry, it is of in- 
terest to know how adsorption of an enzyme and/or 
substrate on the surfaces of clay minerals in- 
fluences the kinetics of enzyme reactions and 
microbial nutrition. It is known (McLaren, 
Soil Sc. Soc. of Am. Proc., 18: 170, 1954) that a 
protein in the adsorbed state on kaolinite is not 
protected from attack by proteolytic enzyme. 
Heretofore it has not been known, however, 
whether proteolysis of adsorbed substrate is 
brought about by enzyme in the solution state or 
by the formation of a reactive enzyme-substrate 
complex in the adsorbed state. The former possi- 
bility has been ruled out. The substrate heat- 
inactivated-lysozyme can be adsorbed completely 
on kaolinite in suspension at pH 3.5-9.3. 
Chymotrypsin can adsorb onto this adsorbat, 
in suspension, at pH 4.9 with little proteolysis of 
substrate; an increase of pH to 8.2 results in 
proteolysis. Nonadsorbed chymotrypsin is with- 
out action in suspensions of the adsorbat. Proteol- 
ysis of the adsorbed complex occurs at a rate 
comparable to the action of chymotrypsin on 
substrate in absence of kaolinite, consequently 
adsorbed chymotrypsin molecules must be able 
to move about on or near the surface of the ad- 
sorbat at a rate comparable to that in solution. 
Thus ca. 35 gamma adsorbed chymotrypsin acting 
on 830 gamma of adsorbed substrate (com- 
mensurate with complete coverage of kaolinite 
surface) in suspension produced 38% hydrolysis 
in 1 hr. as compared with 60% hydrolysis of this 
amount of substrate by chymotrypsin with 
kaolinite absent. 


819. Influence of thyroid function on matura- 
tion of lipid metabolism in the chick em- 
bryo. Joun W. McMenamin (introduced by 
JoHN G. PreRcE). Occidental College and Univ. 
of California, Los Angeles. 

Thiourea was injected into the albumen of 
embryonic white Leghorn chicks on the 9th day 
of incubation. By the 20th day experimental 
chicks were retarded in growth and development, 
resembling most closely saline-treated controls 
of 17 days. Examination of fresh liver imprints 
under polarized light revealed a drastic reduction 
of the birefringent droplets of cholesterol present 
in abundance in the controls. Livers and plasma 
were analyzed for total lipid and for lipid frac- 
tions by the chromatographic method of Fillerup 
and Mead (Proc. Soc. Exper. Biol. & Med. 83: 
574, 1953). Twenty-day controls had grossly fatty 
livers of the cholesterol type as well as high levels 
of blood lipids. In 20-day, thiourea-treated 


embryos, liver lipids were approximately 4 lower 
than in the controls while plasma lipids were 
approximately } higher. These changes were 
chiefly in the sterol ester fraction. Thyroxin 
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therapy reversed the effects of thiourea on lipid 
levels as well as those on growth and develop- 
ment, showing that these effects were due to the 
thyroid inhibiting action of thiourea. Striking 
agreement in lipid levels was found when 20-day 
hypothyroid embryos were compared to 17-day 
controls, i.e. chicks of the same stage of develop- 
ment. Thus, in hypothyroid chick embryos, 
changes in lipid levels of liver and plasma indicate 
a retardation of the maturation of lipid metabo- 
lism which parallels the retardation of the growth 
process. 


820. Enzymatic 
anthranilic acid. ALAN H. 
Insts. of Health, Bethesda, Md. 
Theenzymatic oxidation of 3-hydroxyanthranilic 

acid was shown in the laboratories of Schweigert 

and of Henderson to yield quinolinic acid. Both 
groups have studied the accumulation of an un- 
stable intermediate with an absorption maximum 
at 360 mu. It has now been found that the forma- 
tion of quinolinic acid from the intermediate can 
be attributed entirely to a spontaneous, non- 
enzymatic reaction. Extracts of liver and kidney 
acetone powders contain the enzyme 3-hydroxy- 
anthranilic oxidase which forms the intermediate 
from 3-hydroxyanthranilic acid, but these ex- 
tracts do not influence the rate of disappearance 
of the 360 my absorption. An enzyme which does 
attack the intermediate has been detected in 
extracts of fresh rat and beef livers and has been 
partially purified from guinea pig liver. In addi- 
tion to the reported sensitivity to a,a’-dipyridyl, 
the oxidase is inactivated by p-chloromercuri- 
benzoate and H,O2. Hydrocyanic acid is a com- 
petitive inhibitor, antagonized by 3-hydroxy- 
anthranilic acid. The 2nd enzyme is also inhibited 
by p-chloromercuribenzoate and is completely 
inhibited by cyanide. The formation of the inter- 

mediate by the oxidase involves consumption of 1 

M of oxygen, as indicated by Long et al. (J. Biol. 

Chem. 211: 405, 1954). No additional oxygen is 

used by the 2nd enzyme. The product of the 2nd 

enzyme is different from quinolinic acid and 
spectrophotometrically resembles nicotinic acid. 

It does not, however, assay as nicotinic acid with 

Lactobacillus arabinosus. Evidence relating to the 

structures of intermediate and the final enzymatic 

product will be presented. 


oxidation of 3-hydroxy- 
MEHLER. Nail. 


821. Demonstration of the role of glomerular- 
localizing antibodies in pathogenesis of 
experimental glomerulonephritis. ROBERT 
C. Me.iors, JAVIER ArtAs-STELLA,* MALCOLM 
SIEGEL AND Davip PreEssMAN. Memorial Ctr., 
New York City. 

A microfluoresence method for the histological 
demonstration of the sites of in vivo localization of 
antibodies has been recently developed (MELLORs, 
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SIEGEL AND PressMAN. Lab. Invest., in press). In 
principle this method is a new application of the 
technic of Coons and Kaplan. After treatment of 
tissue sections by an immunochemical tiuoto. 
chroming procedure, sites of antibody localiza. 
tion become self-luminous when viewed with the 
fluorescence microscope. The method is being 
applied to the study of the role of antigen-antibody 
interactions in the pathogenesis of a number o 
experimental and clinical diseases. Some of the 
experimental findings are related herewith. 0/ 
15 rabbits rendered hypersensitive by the in. 
travenous injection of purified foreign protein 
(bovine gamma globulin), 12 developed glo 
merulonephritis, 8 myocarditis, 3 endocarditis 
5 interstitial pneumonia and 4 allergic angiitis 
By means of the microfluorescénce method 
utilizing quantitative photographic photometry 
and analyzing the results statistically in com¥. 
parison with control data, antibody localization 
was clearly demonstrated in the glomeruli of the 
kidneys of rabbits having glomerulonephritis 0 
the proliferative, exudative or cresentic type 
Preliminary studies of other organs in the sensi 
tized animals suggested that antibodies wer 
localized in the blood vessels in angiitis and in th 
heart in endo- and myocarditis. 


822. Origin of animal ergothioneine. Donal 
B. MELVILLE, CHARLES C. OTKEN,* VLADIMIR 
KOVALENKO,* STEPHEN E1cu* aNnp Dorotu 
S. Genouor.* Dept. of Biochemistry, Cornet 
Univ. Med. College, New York City. 
Earlier studies involving the administration @# 

isotope-labeled compounds have given no e 

dence for the synthesis of ergothioneine by tl 

rat, chicken, guinea pig or human (MELVILL 

Horner, OTKEN AND Lupwie, J. Biol. Chem., 

press). On the other hand, Heath e¢ al. obtained 

radioactive ergothioneine preparation from bo 
seminal fluid after feeding S*-methionine (Bi 
chem. J., 54: 606, 1953). In a similar experime! 
with a young pig we have found no evidence § 

radioactivity in ergothioneine isolated from t 

blood or from the seminal vesicular tissue, aft¢ 

feeding 1 me of S*-methionine. The stucies i 

our laboratory indicating nonsynthesis of ergy 

thioneine by animals have been difficult ‘o ree 

oncile with the inability of several wor':rs 4 

detect ergothioneine in plant materia!. Thi 

difficulty has been resolved, for we have ::olate 

a crystalline substance from oats which : ppea 

to be identical with ergothioneine by the -riteri 

of column and paper chromatography dis 
reaction and ultraviolet absorption. Of ‘urtht 
interest to the question of the origin of anim 
ergothioneine is our finding that the co: pout 
is synthesized by some common microorg nist! 


823. Chondroitin sulfate B. Karu 
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ess). In bi cene A. Davipson,* ALFRED LINKER* AND 
1 of the p,-:urp HorrMan.* Dept. of Medicine, Columbia 
ment off vy, iv. College of Physicians and Surgeons, and 

Huoto- Ed vard Daniels Faulkner Arthritis Clin., Presby- 
ovaliza- ter in Hosp., New York City. 
vith the ‘p),. sulfated mucopolysaccharide of pig skin 
8 being vagsiown to have the composition of a chondroitin 
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sulfa e (B) which differed significantly from that 
of hyaline cartilage (predominantly A with some 
() in its optical rotation (K. Meyer anp E. 
CuarrEk, J. Biol. Chem. 138: 491, 1941) and in its 
complete resistance to testicular hyaluronidase 
(K. \insyer AND M. M. Rapport, Science 113: 596, 
1951). Though chondroitin sulfate B gives the 
same CO» value for uronic acid as A and C, it 
gives only } the carbazole value (K. Meyer, 
Physiol. Rev. 27: 335, 1947, K. Meyer et al., Science 
120; 785, 1954). Chondroitin sulfute B was further 
isolated from tendon, heart valves and aorta 
(Science 113: 596, 1951). In these tissues, a 2nd 
chondroitin sulfate (C) was found in approxi- 
mately equal amounts which was similar to 
chondroitin sulfate of hyaline cartilage. Chon- 
droitin sulfate B has now been isolated from ox 
ligamentum nuchae. In this tissue, the major acid 
mucopolysaccharide is hyaluronate whereas in 
skin chondroitin sulfate B predominates. The 
mproved method of isolation of chondraitin 
sulfate B which avoids alkaline extraction yields 
products homogeneous by electrophoresis and 
pedimentation and constant in physical and 
hemical properties. The optical rotation is 
hbout —60°. It is considerably more labile to acid 
ydrolysis than other chondroitin sulfates and 
ontains a repeating unit different from the latter. 
Supported by funds from the PHS and the Fli 
illy Co.) 
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4. Kinetics of the reactions of cholinesterase, 
chymotrypsin and trypsin with organophos- 
phorus inactivators. Harry O. MICHEL. 
Enzyme Chemistry Branch, Chemical Corps Med. 
labs., Army Chemical Center, Md. 

The reactions of DFP, TEPP and Sarin with 
lectric eel cholinesterase and chymotrypsin and 
{ DFP and Sarin with horse serum cholinesterase 
nd trypsin were studied by determining the 
ates of inactivation of esterase activity. Acetyl- 
holine chloride, N-acetyl tyrosine ethyl ester 
nd tosyl arginine methyl ester were the sub- 
trates which were used in the determinations of 
holinesterase, chymotrypsin and trypsin ac- 
ivities respectively. All of the reactions between 
he en ymes and inactivators obeyed bimolecular 
ineti's. The velocity constants at pH 7.4 and 
*,in units of liters per mole minute, for the 
hacti ation of electric eel cholinesterase were as 
ollow s: DFP, 1.9 x 10‘; TEPP, 2.1 X 10°, Sarin, 
, MEYEMBS x 107. Similar values were found for human 
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red cell cholinesterase and will be presented. The 
velocity constants for the inactivation of chymo- 
trypsin were as follows: DFP, 2.0 X 10‘; TEPP, 
1.1 X 10%, Sarin, 1.7 X 10‘; with horse serum 
cholinesterase, DFP, 1.5 X 10’; Sarin 4.6 X 10°; 
with trypsin, DFP, 6.4 X 10°; Sarin 1.2 X 103. 
The effect of changes in pu on the velocity of the 
reaction between chymotrypsin and DFP was 
found to parallel the corresponding changes in 
enzyme activity. If electric eel cholinesterase and 
Sarin are allowed to react together at relatively 
high and approximately equivalent concentra- 
tions, the reaction is biphasic. Sarin behaves as if 
it contains 2 components in equivalent amounts, 
one of which can react very much faster than the 
other with cholinesterase. A similar but much less 
pronounced effect was observed in the reaction of 
Sarin with chymotrypsin. Since Sarin is an asym- 
metric molecule, the biphasic reaction may be 
interpreted in terms of d, l-isomerism. 


825. Hepatic coenzyme A in protein depriva- 
tion. J. F. Miaiiarese (introduced by S. 
Grisouia). Bureau of Biological Research, 
Rutgers Univ., New Brunswick, N.J., and Dept. 
of Pathology and Oncology, Univ. of Kansas Med. 
Ctr., Kansas City. 

The effect of deprivation of dietary protein on 
the CoA content of the liver has been studied. In 
normal rats maintained on an adequate protein 
intake, the liver content of CoA has been found to 
be directly proportional to the body weight and 
the level of the protein stores in the liver (HaRK- 
NESS, SEIFTER, Novic AND MUNTWYLER, Arch. 
Biochem., 22: 204, 1949). This correlation between 
CoA and body weight or liver protein was not 
apparent in rats previously maintained on a 
protein-free diet for a period of 7 wk. Compared to 
2 control groups (1 pair-fed an isocalorie diet 
containing 18% casein, and another fed the 18% 
casein diet ad libitum), protein deprivation of the 
experimental group resulted in a decrease in total 
hepatic CoA content, a reduction which did not 
parallel the changes in the body weight or liver 
size. However, when considered relative to the 
body weight or protein stores, the depleted group 
presented more CoA than the controls. Since the 
hepatic CoA content did not diminish as rapidly 
as the body weight or protein stores, these find- 
ings are interpreted as an indication of conserva- 
tion of CoA in severe protein depletion. 


826. Ineffectiveness of N-methyl groups of 
4-dimethylaminoazobenzene as a source of 
dietary methyl. E. C. Miter anv J. A. 
Mituter. McArdle Memorial Lab., Univ. of 
Wisconsin, Madison. 

The low level of C'* in choline from rats fed the 
hepatocarcinogen  4-dimethylaminoazobenzene 
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(DAB) labeled in the N-methyl groups indicates 
there is little transfer of intact methyl groups 
(Cancer Research 13: 292; Proc. Am. Assoc. Cancer 
Research 1 (2): 30). However, others have pre- 
sented evidence for their utilization which is 
based on protection from renal hemorrhages 
(Cancer Research 2: 175) or on leucocyte produc- 
tion (Blood 7: 736). Studies were carried out to 
clarify these conflicting results. For the experi- 
ments on renal hemorrhages 19-day-old male rats 
were fed an 18% casein diet containing 0.5% 
cystine, 0.01% choline chloride and the usual 
vitamins except folic acid and vitamin Bie. 
Kidneys of all rats fed the basal diet ad libitum 
were severely hemorrhagic by 8 days; addition of 
0.046% choline chloride gave complete protection, 
Equimolar additions of 4-aminoazobenzene (AB), 
DAB, or 4-diethylaminoazobenzene (DEB) gave 
no, 50-80%, and complete protection, respectively. 
Rats fed restricted amounts of the basal diet to 
equal that consumed by those fed the dyes were 
protected to comparable extents. The conditions 
for the leucocyte experiment were those pre- 
viously reported. The average number of leuco- 
cytes/mm! of blood at 51-58 days were as follows: 
basal, 7,300; 0.6% methionine, 9,600; 0.07% DAB, 
14,900; 0.061% AB, 16,800; and 0.079% DEB, 
5,300. While the high level of circulating leucocytes 
in rats fed DAB was confirmed, the equally high 
level in rats fed AB indicates that factors other 
than transmethylation are involved. 


827. Vitamin B,. and methionine metabolism 
in Ochromonas malhemensis. O. NEAL 
MILLER AND RoBert G. YAEGER.* Depts. of 
Biochemistry and Medicine, Tulane Univ. School 
of Medicine, New Orleans, La. 

Methionine exerts a sparing action on vitamin 
By for a mutant strain of E. coli 113-3 (K. R. 
Jouansson. Proc. Soc. Exper. Biol. & Med. 83: 
448, 1953). In the present study we investigated 
the relation between methionine and vitamin Bie 
metabolism in Ochromonas malhemensis, which is 
believed to have a specific requirement for the 
vitamin. Inocula were grown on salts-citrate- 
sucrose media (pH 5.0) containing histidine, 
methionine and asubmaximal amount of cobalamin. 
Methionine (4 m/l.) appears to spare the growth 
requirement of Ochromonas for B,. when it is the 
sole amino acid added to the medium although it 
did not stimulate growth (above basal) in the 
presence of By. However, in the presence of 
arginine (2.3 mm/1.), sparing action is augmented 
and methionine stimulates growth 50% to 60% 
in the presence of By. Attempts to replace me- 
thionine with homocysteine alone or in combina- 
tion with glycine, serine or glycine plus formate, 
either with or without added folic acid, citrovorum 
factor and pyridoxal, were unsuccessful]. Other 
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possible methyl precursors used include a com. 
pound believed to be S-hydroxymethyl homo. 
cysteine, Djenkolic acid, thiazolidine-4-carboxilic 
acid and n-formyl cysteine. The latter partially 
replaced methionine but appeared no better than 
cysteine or cystine. Djenkolic acid produced 
marked inhibition which was greatly intensified 
by either methionine or homocysteine. Inhibition 
by homocysteine was reversed by equimolar 
quantities of S-hydroxymethyl homocysteine, 
although increased inhibition due to methionine 
appeared to be competitively antagonized by this 
compound. Homocysteine and choline or betaine 
did not replace methionine. 


828. Enmzymic conversion of glycogen and 
starch to glucuronides. G. T. MILLS Anp 
Eve yn E. B. Situ (introduced by W. F. H.M. 
Mommaerts). Dept. of Biochemistry, Western 
Reserve Univ. School of Medicine, Cleveland, Ohio. 
It was shown by Smith and Mills (Biochem. et 

biophys. acta. 13: 386, 1954) and by Dutton and 
Storey (Biochem. J. 53: xxvii, 1953; 57: 275, 1954), 
that the glucuronic acid donor in the formation o/ 
glucuronides by isolated tissue preparations is 
uridine diphosphoglucuronic acid (UDPGA),. 
Strominger et al. (J. Am. Chem. Soc., in press) 
have recently demonstrated the presence, in liver 
of a DPN linked dehydrogenase which converts 
uridine diphosphoglucose (UDPG) into UDPG! 
These facts, coupled with the known formatio 
of UDPG from uridine triphosphate and glucose 
1-phosphate (MuNcH-PETERSEN et al., Natur 
172: 1036, 1953), suggested a route of formation 0 
glucuronides from starch or glycogen. In th 
present work a composite enzyme system has bee 
constructed which catalyzes the formation ¢ 
o-aminophenylglucuronide from starch or glycoge 
in the presence of inorganic phosphate, uridin 
triphosphate, DPN and o-aminophenol. T 
enzyme system consists of phosphorylase, uridy 
transferase, inorganic pyrophosphatase (to r¢ 
move inorganic pyrophosphate formed in th 
reaction), UDPG dehydrogenase and a live 
preparation containing glucuronic acid trans 
ferase. 


829. Mereapturic acid precursors. GoRD0 
C. Mruus* anp Jonn L. Woop. Univ. of Ter 
nessee, Memphis. 

The synthesis of mercapturic acids in the intact 
animal results in a combination of acetylated 
cysteine with an aromatic ring. This is a uniqu? 
biochemical reaction for which the intermediate 
steps have been unknown. Previous studies hav4 
suggested that the aromatic compound does n04 
react directly with free cysteine. Recen‘ly th 
synthesis of a mercapturic acid has been o!taine! 
with liver and kidney slices. In the pres nt in 
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vestigation, iodobenzene-I'*' has been utilized to 
detect sulfur-containing mercapturic acid pre- 
cursors both in the intact animal and in tissue 
slices. After administration of labeled iodo- 
benzene to rats, isolation of labeled tissue proteins 
gave presumptive evidence for the conjuga- 
tion of iodobenzene with protein. The iodopheny]- 
I's! group has also been conjugated with serum 
protein by synthesis. Administration of this 
product to a rat either orally or intravenously was 
followed by the excretion of p-iodophenylmer- 
capturic acid in the urine. The p-iodophenyl- 
cysteine was found in liver and intestine of the 
rat after oral administration of iodobenzene-I!*!, 
None was present in the urine. Rat liver slices 
incubated with iodobenzene-I'*! likewise con- 
tained p-iodophenylcysteine as well as the mer- 
capturic acid. These findings establish the aryl 
cysteine compounds as intermediary metabolites 
in the conversion of halobenzenes to mercapturic 
acids. In addition, a new mercapturic acid pre- 
cursor has been found in rat tissues. 


$30. Amino acid mutants of Azotobacter. 

Victor Monsour* AND ORVILLE Wyss. Dept. 

of Bacteriology, Univ. of Texas, Austin. 

Three mutants of Azotobacter have been iso- 
lated that require leucine for growth. All of them 
fix nitrogen if supplied with leucine; all can use 
the keto analogue of leucine (a-ketoisocap- 
roate) but not the hydroxy analogue (a-hydroxy- 
iscoaproate) as a substitute for leucine. The 
mutants differ from each other in back mutation 
rate to leucine independence and in the toxicity 
exhibited by the amino acids valine, isoleucine 
and tyrosine. Syntrophism could not be demon- 
strated. Transaminase and a-decarboxylase ac- 
tivity in the mutants were identical to that 
found in the wild type. From one of the leucine- 
less stocks a double mutant was isolated that re- 
quired both leucine and isoleucine. The 4 isolates 
of this mutant that were studied appeared to be 
identical. The double mutant fixed nitrogen when 
optimum amounts of leucine and isoleucine were 
supplied but fixation was at a lower rate than 
with the single mutants. The optimum molar 
ratio of leucine to isoleucine was 1:2. Divergence 
from this ratio resulted in toxicity. No spontane- 
ous back mutation to independence of either 
amino acid occurred even when 10% organisms 
Were planted in suitably selective media. Thre- 
onine was toxic to the leucineless-isoleucineless 
Mutant at levels of 10,ug/ml but tyrosine and 
Valine were less toxic than they were to the 
leucineless mutant. 


$1. Glyceride formation in intestinal wall 
of the rat after oral administration of 
labeled glyceride components. MARGARET 
G. Morenouse, Wiapimir P. SKipsKI* AND 
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Ronatp L. Searcy.* Dept. of Biochemistry ana 
Nutrition, Univ. of Southern California, Los 
Angeles. 

The ether soluble material isolated from the 
wall of the small intestine of rats has been sub- 
jected to multiple fractional extraction proce- 
dures to separate from the mixture the free fatty 
acids, mono-, di- and tri-glycerides. Although 
the tri-glycerides predominate all fractions ap- 
pear to be present in such lipids isolated from 
fasting animals. After the administration of 
glycerol-C'4, with or without accompanying 
glycerides, radioactivity was noted in all the 
glyceride fractions of the intestinal wall. Dif- 
ferences in glycerol incorporation into the various 
fragments under these conditions will be dis- 
cussed in relation to glyceride formation. A 
monostearin containing C' in the glycerol por- 
tion and deuterium in the fatty acid moiety was 
also fed. Under this situation the intestinal wall 
monoglycerides were found to contain C'* and 
deuterium in a ratio very nearly equal to that of 
the compound fed. The presence of free deuterio- 
fatty acids in the wall lipids and a ratio in the 
higher glycerides of C!4/D of considerably lower 
value than that of the monostearin ingested 
would seem to indicate that hydrolysis of some 
50% or more of the monoglyceride preceded ab- 
sorption. Portions of the triglycerides could thus 
be formed from the monostearin penetrating the 
wall and the other part from the combination of 
deuteriostearic acid with other intermediates. A 
further comparison of the labeling of various 
fractions as indicating possible modes of glyc- 
eride formation will be presented. (Supported 
by grants from Swift and Co. and the PHS.) 


832. Sulfur metabolism of mammalian tis- 
sues cultivated in vitro. JosEPH F. MorGAaN 
AND HELEN J. Morton.* Lab. of Hygiene, 
Dept. of Natl. Health and Welfare, Ottawa, 
Canada, 

Chick embryonic heart fibroblasts cultivated 
in vitro in a completely synthetic medium re- 
mained alive for only 8-12 days in the absence of 
sulfur amino acids but survived for nearly 40 
days in the presence of these compounds. Tissues 
cultivated .in media deficient in sulfur amino 
acids showed virtually no increase in survival 
when graded levels of t-methionine alone were 
added. The addition of L-cystine alone to such 
cultures increased the survival time to approxi- 
mately 25 days. However, for normal survival of 
40 days, the presence of both u-cystine and L- 
methionine was found necessary. Of 26 sulfur 
compounds tested for ability to maintain cell 
survival in media containing methionine but no 
cystine, only L-cysteine showed activity com- 
parable with L-cystine. Slight increases in sur- 
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vival, which were highly significant statistically, 
were found with oxidized glutathione, lanthio- 
nine, ergothioneine and 2,3-dimercaptopropanol. 
In the absence of methionine, oxidized gluta- 
thione and ergothioneine were completely inac- 
tive. It is evident that the interrelationship of 
sulfur compounds in tissues cultivated in vitro is 
very complex and distinctly different from that 
occurring in the whole animal. 


833. Homogeneity of hemin and hemoglobin. 
MartTIN MorRISON AND JEAN L. Cook (intro- 
duced by W. R. Boor). Dept. of Biochemistry, 
Univ. of Rochéster School of Medicine and Den- 
tistry, Rochester, N. Y. 

Crystalline hemin, prepared by the method of 
Fischer, was shown by column chromatography to 
be heterogeneous. A major hemin fraction com- 
prised approximately 90% of the total hemin. 
Three other hemin components made up most of 
the remainder. The purified hemin components 
gave identical absorption spectra in chloroform 
with maxima at 638, 538, 508 and 385 my. The 
reduced pyridine hemochromogen spectra were 
also identical with maxima at 557, 527 and 420 
my. The infrared spectra showed differences only 
in the fingerprint region. Hemin prepared by ex- 
traction from the hemoglobin of several species 
with acidified acetone also gave multiple hemin 
components. Two dimensional paper chromato- 
graphic methods have been developed which also 
separate these components. Preliminary work 
using the ion exchange resin IRC-50 indicates 
that 3 oxyhemoglobin fractions can be separated 
from normal human adult blood. The prosthetic 
group of the individual hemoglobin fractions 
were extracted with acidified acetone and investi- 
gated qualitatively by paper chromatography. 
The results showed that the hemoglobin fraction 
present in smallest concentration does contain 
an iron tetrapyrrole which differs from the major 
hemin component. Normal adult hemoglobin 
therefore appears to be nonhomogeneous and to 
contain more than 1 prosthetic group. 


834. Dialkylfluorophosphatases of kidney and 
liver. L. A. MounterR (introduced by ALFRED 
CuanvuTin). Dept. of Biochemistry, School of 
Medicine, Univ. of Virginia, Charlottesville. 
Enzymes (DFPases), capable of hydrolyzing 

diisopropyl fluorophosphate (DFP), are found 

universally distributed in vertebrate tissues and 
microorganisms. The characteristics of DFPases 
of the livers and kidneys of the hog and the rat 
were studied because of their relatively high 
enzyme content. The kidneys of both the hog and 
the rat contain water soluble DFPases which are 
activated by Mn*+ and Co** and are further 
potentiated by histidine, proline and other or- 
ganonitrogen compounds. The livers contain 
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several DFPases, which differ in solubility, metal 
ion activation and substrate specificity. The ates 
of hydrolyses of DFP and di-n-butyl fluorophos. 
phate (DBFP) by the water soluble enzymcs of 
the liver are similar and the enzymatic activities 
are potentiated to the same degree by Mnt** and 
Cot*. The insoluble enzymes of these livers are 
activated by Catt and hydrolyze DBFP at a 
considerably greater rate than DFP. Cofactors 
which are capable of potentiating kidney DFPase 
do not affect the activities of the soluble and in- 
soluble liver DFPases. 


835. Pathways of glucose metabolism in rat 
liver, in vivo. JoHN A. Munrz anp J. R. 
Murpuy.* Dept. of Biochemistry, Western Re- 
serve Univ., Cleveland, Ohio. 

A 20-sec. injection of glucose, labeled either in 
the 1; 3,4; 2 or 6 position, intraportally into 
amytalized rats was followed by extirpation of 
the liver at 30 sec. After washing, blotting and 
freezing in liquid air at exactly 90 sec., the tissue 
CO. was liberated by addition of perchloric acid 
to the ground, frozen liver. Its radioactivity was 
determined in a gas phase counter. Lactic acid 
and hexose phosphate were isolated from the 
perchloric acid extract and their specific radioac- 
tivity determined. Radioactivity in tissue CQ; 
was also determined after injection of carboxyl 
and methyl labeled lactate and acetate. The 
specific activity of tissue CO. from a number of 
animals averaged 1150, 251, 63 and 17 cpm, fol- 
lowing injection of 45 mg G-1-C'*, G-3,4-C%, 
G-2-C' and G-6-C", respectively, each contain- 
ing 1 X 10° cpm/mm. The specific activity of the 
tissue lactate was approximately the same in al 
cases, averaging 22,700 cpm. Hexose phosphate 
specific activity was in the range 100,000—250,00( 
cpm from each type of sugar. That the hexos¢ 
monophosphate oxidative pathway operates i 
vivo is clear from differences in CO: specific ac: 
tivity derived from G-1-C'4 compared to G-6- 
C'4. However, this does not mean that the gly 
colytic pathway is a neglible or minor one. Th¢ 
low CO, from G-3,4-C' results from the lowe 
specific activity in the pyruvate (lactate) from 
which it is derived in the glycolytic pathway. 
The still lower C'4O. from G-6-C™ reflects the 
further dilution in the tricarboxylie acid «yele. 
These dilutions must be considered when quanti 
tative estimates of these pathways are ma. 


836. Relationships between insulin, glu:0sa 
mine and glucose in rat diaphragms. | ENRY 
I. Nakapa AND Tosutko N. Morita (:ntro- 
duced by Arne N. Wicx). Scripps Me abolit 
Clin., La Jolla, Calif. 

Gemmill’s method for studying carboh ‘drate 
metabolism by paired rat hemidiaphragns ws 
applied to p-glucosamine-HCl. p-glucos imine, 
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| when incubated with rat diaphragms, disappears 
shos- from the media, and this disappearance is defi- 
og of fy Mitcly enhanced in the presence of insulin. The 
vities [y aVe"28e glucosamine disappearance in 2 hr. was 
- aad 1.7 ng/gm (wet tissue) compared to glucose dis- 
s are  aPPcarance of 4.1 mg/gm and insulin increased 
at a y there values to 3.28 mg/gm for glucosamine and 
etors @ 47 for glucose. The effect of p-glucosamine on 
’Pase glu: ose uptake by rat diaphragms was also tested. 
din. @ lhe glucosamine was removed from the incu- 


bation media by passage through the cation 
excliange resin Duolite C-3 and glucose was de- 


n rat & termined in the effluent. In the absence of gluco- 
J. R.[§ samine, glucose (0.01 m) disappearance averaged 
n Re- § 49 mg/gm and when glucosamine (0.005 m) was 
added, the glucose uptake was reduced to 2.74 
her in mg/gm. This reduction of glucose uptake in the 
- into § presence of glucosamine was reflected in the 
on of amount of glucose converted to CO,. The C' 
g and § content of the respired CO: from labeled glucose 
tissue § was lowered significantly in the presence of 
c acid — glucosamine. In comparison, the addition of 
yy was ® fructose or NH,ClI had relatively little effect on 
c acid § glucose oxidation by rat diaphragms. These re- 
m the § sults suggest that glucosamine may be metabo- 
dioac-§ lized by the enzymes responsible for glucose 
e CO: metabolism and thus act as a competitive in- 
rboxyl hibitor for glucose metabolism. 
.. The 
ber off— 837. Tocopherol stimulation of reduced di- 
n, fol-§ Pphosphopyridine nucleotide oxidation by 















cell-free muscle preparations. ALVIN NASON 

and I. R. Lenman.* McCollum-Pratt Inst., 

Johns Hopkins Univ., Baltimore, Md. 

A partially purified particulate enzyme prep- 
aration has been obtained from rat skeletal 


,4-C¥, 
yntain- 
of the 
> in all 
sphate 


250,009 muscle which catalyzes the oxidation of reduced 
hexos@a “iphosphopyridine nucleotide (DPNH) in the 
ates img Presence of air. While most of the activity can be 


ific ac¥g Collected by high speed centrifugation (20,000 X 
















o G-689 for 1 hr.) before or after successive ammonium 
he glyf@ulfate fractionation, approximately 10-20% ap- 
ie. Them Pears to be solubilized. The addition of alpha- 
e lower ocopherol or alpha-tocopheroxide (P. D. Boyer, 
>) frome’: Am. Chem. Soc. 73: 733, 1951), as an ethanol- 
ithway. {eC'ystalline albumin or -crystalline gamma-globu- 
cts thelflin colloidal suspension, stimulates the rate of 
1 cyele. DPNH oxidation as much as 6-fold over a control 
guanti- without tocopherol. The reaction, which is cy- 


anide-sensitive, will not proceed anaerobically 
even when tocopherol and the enzyme have been 
previously preincubated in the presence of air. A 
2fold stimulation of the tocopherol effect by the 
addit'on of cytochrome c as well as the presence 
of ¢;tochrome ¢ reductase and cytochrome c 
oxid:se points to these systems as the main 
pathway of electron transport between DPNH 
and oxygen in the enzyme preparation. Alpha- 
toco; herol as well as the tocopheroxide stimulate 
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the DPNH-cytochrome c reductase activity but 
not the cytochrome oxidase in this preparation. 
Alpha-tocopherol, however, will not serve as an 
electron donor in place of DPNH for cytochrome 
c reductase. The possible role of tocopherol in 
electron transport will be discussed. 


838. Effect of albumin to casein ratio of feed- 
ing formulas on blood component levels. 
SaMuEL NATELSON, RALPH PENNIALL,* Woop- 
RUFF L. CRAWFORD,* AND FRANKLIN A. MuUNSEY.* 
Rockford Memorial Hosp. 

Two feeding formulas were prepared, similar, 
except that 1 contained an albumin to casein ratio 
of approximately 3:2 (A) and the other a ratio 
of approximately 1:8 (C). Three groups of infants 
(15 in each group) were fed A, C and at the breast 
(B) for 30 days after the 2nd day of life. Blood 
samples were analyzed, at intervals, for hemato- 
crit, plasma Na, K, Cl, COs, sugar, urea, protein, 
calcium and phosphorus, and occasional specimens 
for blood px. Total intake was essentially the 
same on all formulas. Breast milk was analyzed 
for fat, protein, carbohydrates, Na, K, Cl, Ca 
and phosphorus, on the 6th and 30th day. Caloric 
content of breast milk was 0.59 Cal/ml on the 6th 
day and 0.54 Cal/ml on the 30th day. A and C 
calculated to 0.68 Cal/ml. No significant dif- 
ference in weight gain was observed. Differences 
found in plasma urea levels were in the order, 
C >A > B. Plasma protein levels with A were 
higher than those on B or C. Potassium levels 
were highest with breast milk but B contained 
higher amounts of potassium than A and C. CO:, 
Na, and Cl levels, and pH measurements directly, 
indicated that blood px was in the order B > 
A > C. Phosphate levels were highest on C which 
contained the highest amount of organic phos- 
phate. Hematocrit levels dropped steadily but 
were highest on breast milk at the end of the 30- 
day period. No significant difference was found in 
glucose and calcium levels, although glucose 
levels rose steadily during the 30-day period. 
(Supported by a grant from the Rockford Me- 
morial Hosp. Research Fndn.) 


839. Peroxidase in the Walker carcinoma 256. 
Harowp A. NEUFELD,* FReEp V. Lucas,* ARLENE 
Martin* ‘anD Extmer Stotz. Dept. of Bio- 
chemistry, Univ. of Rochester School of Medicine 
and Dentistry, Rochester, N. Y. 

Previous work from this laboratory demon- 
strated the existence of a peroxidase in rat uterus. 
The level of this enzyme in the uterus of the 
ovariectomized rat was dependent upon the 
amount of estrogen injected into the animal. 
Since estrogens stimulate mitotic activity in the 
uterus, it was of interest to investigate other 
proliferating tissue, such as tumor. It was found 
that the Walker carcinoma 256 of rats contained 
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peroxidase. The selective inhibitor of catalase, 
2,4-dichlorophenol (P. L. GoLtpacreE anp A. W. 
Gauston. Arch. Biochem. 43: 169, 1953) was 
employed to obtain the most accurate measure- 
ment of the peroxidase present. It was shown that 
the peroxidase activity was not due to hemoglobin. 
In contrast to proliferating uterine tissue and 
Walker carcinoma, preliminary experiments 
indicate that several other rat tissues do not 
contain appreciable amounts of the enzyme 
peroxidase. Cytochemical fractionation of the 
tumor tissue indicated that the peroxidase, like 
cytochrome oxidase, is a mitochondrial enzyme. 
Tumor peroxidase, unlike cytochrome oxidase, 
was extractable from the mitochondria using 
strong salt solutions. (Supported by a grant from 
the Jane Coffin Childs Memorial Fund for Med. 
Research.) 


840. State of carbonate in bone mineral. 
W. F. Neuman, T. Y. Torrpara* anv A. L. 
Unperwoop.* Univ. of Rochester School of 
Medicine and Dentistry, Rochester, N. Y. 

Studies in vitro have been made of the hydroxy 
apatite solid: aqueous bicarbonate system in an 
effort to elucidate the mechanism of fixation of 
CO: by bone mineral in vivo. Infra-red absorption 
spectroscopy was employed to characterize the 
solid phase. The infra-red evidence indicates a 
surface-displacement reaction of the type: 


HCO; + POF — COZ + HPO; 
(sol’n) (solid) (solid) (sol’n) 


in which the presence of an aqueous phase was 
required. No indication of a form other than 
carbonate ion could be found for CO: fixed by the 
solid phase. This hypothetical mechanism predicts 
that the total CO. content of the solid phase is 


ag . YHCO;. , 
governed by the activity ratio HPO? in solution. 
Equilibration experiments confirmed this general 
relation. (This paper is based on work performed 
under contract with the Atomic Energy Com- 
mission at the Univ. of Rochester Atomic Energy 
Project, Rochester, N. Y.) 


841. Activation of chymotrypsinogen. Hans 
NEURATH AND WILLIAM J. DreYER.* Dept. of 
Biochemistry, Univ. of Washington, Seattle. 

In recent work (F. R. BerretHermm anv H. 
Nevuratu. J. Biol. Chem. 212: 241, 1955) the 
products obtained during the rapid activation of 
chymotrypsinogen have been characterized by 
electrophoretic and end group analysis. Thus it 
was found that the first intermediate, -chymo- 
trypsin, is indistinguishable from the zymogen in 
electrophoretic mobility at pu 4.97, and in C- 
terminal groups reactive toward carboxypeptidase 
but contains an additional N-terminal isoleucyl- 
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valine sequence. The conversion of m-chymo- 
trypsin to the 6-form is chymotrypsin catalyzed, 
and the product has a slower electrophoretic 
mobility than its immediate precursor, the same 
N-terminal groups and, in addition, a C-terminal 
leucine group. This latter conversion is also 
accompanied by the liberation of a peptide which 
has now been identified as serylarginine. It is the 
only peptide which is formed in stoichiometrically 
significant amounts and it is absent when -- 
chymotrypsin is the end product of activation. 
Since it is likewise undetectable when a-chymo- 
trypsin is allowed to act on chymotrypsinogen, it 
is unlikely that it has originated from a terminal 
sequence in chymotrypsinogen. The present data 
are compatible with the explanation that in the 
conversion of chymotrypsinogen to m-chymo- 
trypsin, the splitting of a bond between arginine 
and isoleucine in the sequence leucylserylarginy]- 
isoleucylvaline is the sole hydrolytic event, 
whereas the subsequent chymotrypsin-catalyzed 
conversion of z- to the 6-form causes the cleavage 
of a bond between leucine and serine, yielding 
the dipeptide serylarginine. Ultracentrifugal 
analysis of activation mixtures have shown that 
at pH 3.86, unlike crystalline a-chymotrypsin, all 
chymotrypsins, including those formed during 
slow activation, exist as monomers throughout 
the concentration range of 0.2-2%. 


minosis A. H. J. Nicuouas, J. Crara, J. W 
CuuNG AND W. F. ALEXANDER (introduced b 
C. E. Granam). Central Research Dept. 
Anheuser-Busch, Inc., and Dept. of Anatom; 
St. Louis Univ. School of Medicine, St. Louis, Mo 
Mature rats of the Sprague-Dawley strain wer 
given large doses of vitamin A palmitate or 
water-solubilized vitamin A _ preparation, bj 
stomach tube. When acute hypervitaminosis | 
developed, suitable extracts of the whole drie( 
brains were examined for cholesterol by th 
Schoenheimer-Sperry method as modified b 
Sperry and Webb (J. Biol. Chem. 187: 97, 1950) 
No significant differences in cholesterol level 
were noted between the experimental and contra 
animals of the same ages. When high levels d 
vitamin A were administered to pregnant ra!» sev- 
eral days before parturition and during the :urs- 
ing period, the young exhibited markedly re‘ rded 
growth. No differences in brain cholesterol |cvels 
were found in rats under 15 days old as compared 
with control rats of the same age. By the «se ° 
proper histochemical techniques the mature '™ 
brains were examined for lipoproteins, inucleid 
acids, cholesterol and aldehydes (periodi: acid 
Schiff method). Most of the brains in the hyper 
vitaminosis A group demonstrated degen rativ4 
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1ymo- changes in both cells and fibers. A spotty de- 
yzed, § myelinated pattern was observed in the white 
oretic | matter. A decrease in ground substance was 
same § demonstrated and degenerative changes were 
minal § observed in the nerve cells. The Schultz technique 
also @ did not show changes in cholesterol concentration 
which § over controls. The most pronounced changes 
is the | were shown in the medulla. 


ied 843. Lipoproteins of serum and connective 
en tissue of rat and rabbit. Nancy L. Nos1e, 
ymo- RoBERT J. Boucek anp Kune-yina T. Kao. 
sit (introduced by EVANGELINE PAPAGEORGE). 
oii Miami Heart Inst., Univ. of Miami School of 
si Medicine, Miami, Fla. 









Connective tissue, free from surrounding 
structures, has been isolated from the albino rat 
and rabbit by a sponge-implantation technique 
and shown to be lipid-rich. It is obtained in 
sufficient quantity for chemical determination of 
total and ester cholesterol, total and choline- 
containing phospholipids, and total fatty acids 
of its lipoprotein fractions. The Cohn fractiona- 
tion method was employed to separate saline- 
extractable beta- and alpha-globulin fractions 
from the larger lipoproteins which remained in 
the tissue residue. Conjugated lipids of con- 
nective tissue are divided principally between the 
‘beta-lipoprotein’ fraction and tissue resfdue. 
Connective tissue of male and female rats and 
ogicalg rabbits maintained on stock diets and of male and 
srvitag® female rabbits fed stock diet supplemented with 
J. Wi 2% cholesterol for 6 wk. was removed for analysis. 
ced by™ Lipoproteins of the sera were studied simul- 
Dept.@ taneously. Total lipid concentration of tissue of 
vatomym™ the untreated rats and rabbits increases with 
vis, MoM tissue age. The increase is due to neutral fat and 
in werg™ cholesterol. Cholesterol feeding causes greater 
‘e or @ increase in connective tissue cholesterol in the 
on, bi male than in the female rabbit. These changes in 
10sis AM lipid concentrations occur in both ‘residue’ and 
e drie@@ ‘beta-lipoprotein’ fractions. Several sex and 
by thd species differences exist in the lipoprotein distribu- 
icd by™ tion in connective tissue. There appears to be no 
, 1950) correlation between serum and connective tissue 
| level# lipoproteins. 
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toll ofa °H. Purification of myokinase. LAFAYETTE 
atssevy Nova anp Srepnen A. Kusy (introduced by 
" aurs Marvin J. Jounson). Inst. for Enzyme Research, 


eturded Univ. of Wisconsin, Madison. 
The enzyme, myokinase, which catalyzes the 


ie Is 
wd ction, 2 ADP = ATP + AMP, has been highly 
~~ purified from an 0.01 m KCl extract of rabbit 
ure ff skeletal muscle. The enzymatic activity was 
nuclei@™ “Veniently determined by coupling the myo- 


Jiv. acid kinase catalyzed reaction with the ATP-creatine 
transphosphorylase catalyzed reaction (ATP + 
Cr.2 ADP + Cr ~ P; J. Biol. Chem. 209: 191, 
1954). The fractionation procedure consists of the 


hyper 
nerativé 
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following steps: a) acid-heat denaturation of inert 
proteins at pH 2 and 75°; ef. Colowick and Kalckar, 
J. Biol. Chem. 148: 117, 1943; b) precipitation of 
zinc-proteinates at pH 7 followed by their dis- 
solution at pH 3.8 and fractional precipitation at 
pH 4.6; c) ammonium sulfate fractionation (after 
removal of zinc-versenate by dialysis) at px 8.0 
between 0.37 and 0.60 g ammonium sulfate added/ 
ml dialyzed solution. This preparation represents 
a 35-60-fold purification over the 0.01 m KCl 
extract with 30-40% yield. Further purification 
has been achieved by electrophoresis or by 
gradient elution from an IRC-50 (XE-64) cation 
exchanger. The best preparation obtained thus 
far catalyzes the reaction with a velocity ap- 
proaching 100,000 m ADP/min/100,000 g protein. 


845. Purification and properties of kidney 
phosphofluorase. J. J. O’Neriu,* T. WAGNER- 
JaurecG, Y. Sniper,* C. Castie* anp M. 
Stro.serG.* Medicinal Chemistry Branch, Chemi- 
cal Corps Med. Lab., Army Chemical Center, Md. 
Hog kidney phosphofluorase was prepared 

according to Mounter et al., J. Biol. Chem. 204: 
221, 837, 1953, with slight modifications. Am- 
monium sulfate at 0.7-0.8 saturation precipitated 
a reddish colored enzyme. When dialyzed against 
distilled water no loss of activity was observed 
but tap water produced 50% inhibition in 24 hr.; 
zinc and cadmium inhibition was reversed by 
dialysis against citrate-phosphate buffer at pH 
7.0. The enzyme was further purified by combining 
butanol treatment with alcohol and acetone 
fractionation at low temperature; a_ specific 
activity of 400,000 ul CO./mg n/30 min., in the 
presence of manganese, was obtained. Filter 
paper and starch ionophoresis at pu 8.6 (veronal 
buffer) separated the enzyme from a red protein 
which appears to be hemoglobin. The activation 
of the enzyme by certain metals and its enhance- 
ment by dipyridyl or histidine, as reported by 
Mounter, has been confirmed. However, titri- 
metric studies at pH 7.8 in the absence of bi- 
carbonate indicate that manganese activation is 
not significantly increased by the addition of 
dipyridyl whose main role in bicarbonate seems to 
be the prevention of the formation of manganese 
carbonate precipitates. Weil and Buchert (Arch. 
Biochem. 46: 266, 1953) have shown that certain 
enzymes lose activity when photo-oxidized, 
mainly by the destruction of histidine and tryp- 
tophane. Phosphofluorase activity is lost com- 
pletely after irradiation for 15 min. in the presence 
of methylene blue or riboflavin. Activity cannot 
be restored by addition of histidine. Complete 
protection is achieved by addition of histidine 
and tryptophane prior to irradiation, probably by 
their preferential destruction. 
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846. Correlated structural and chemical 
analysis of microsomes. G. E. PALADE* AND 
P. Srexevitz. Rockefeller Inst., New York City. 
Aliquots of rat liver, liver homogenates (0.88 m 

sucrose), and microsomes separated therefrom 
(1 hr. X 100,000 g) were examined in the electron 
microscope in sections of OsQ,-fixed, methac- 
rylate-embedded tissue and pellets. It was found 
that the microsomes are morphologically identical 
with the vesicular and tubular elements of the 
endoplasmic reticula (ER) of intact cells. The 3 
structural components of the ER, i.e. (a) the 
small, dense particles (100-150 diameter) 
associated with (b) its membrane (60 A thick) 
which bounds (c) a homogeneous content are 
clearly recognizable in isolated microsomes. The 
membrane of the microsomes appears to be 
continuous, and the content is noticeably dense. 
In solutions of various concentrations they behave 
like osmometers. These findings suggest that they 
derive from the ER by pinching off rather than by 
mechanical tearing. The microsomes obtained 
from 1 gm (wet weight) liver contained (average 
of 6 expers.) 3.21 mg N, 3.41 mg RNA (RNA/N = 
1.03) and 463 wg phospholipid phosphate. They 
displayed DPNH-cytochrome c¢ reductase (D-C) 
activity and contained an alcohol-soluble hemo- 
chromogen (peak at 400 my). Treatment of re- 
suspended microsomes with desoxycholate at pH 
7.5 resulted in partial clarification of the sus- 
pensions which upon centrifugation (2 hr. X 
100,000 g) yielded a translucent, yellowish pellet. 
The electron microscope showed that the pellet 
consisted of conglomerated small particles with 
only occasional intact vesicles. This pellet con- 
tained (average of 2 expers.) 0.70 mg N, 2.70 mg 
RNA (RNA/N = 3.86), and 35 yg phospholipid 
phosphate. It did not have hemochromogen or 
D-C activity. The supernatant accounted satis- 
factorily for the materials lost during desoxy- 
cholate treatment. It appears that all the micro- 
somal RNA is in the small particles while most of 
the protein and nearly all of the phospholipid, 
hemochromogen and D-C activity are associated 
with the membrane or the content of the micro- 
somes. 


$47. Independence of DNA synthesis. ARTHUR 

B. ParpEEe AND Louise 8. PrestipGe.* Virus 

Lab., Univ. of California, Berkeley. 

E. coli in a synthetic medium plus 5 yg/ml of 
$-2-thienylalanine, a phenylalanine analog, syn- 
thesize DNA for more than 1 division time at 
nearly the rate observed in the absence of the 
inhibitor. Syntheses of protein, RNA and serine 
deaminase and f-galactosidase (inducible en- 
zymes) are almost completely abolished. Cells 
remain viable for several hours. At higher levels 
of 8-2-thienylalanine DNA synthesis is also 
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greatly reduced, while at 2 ug/ml B-galactosi lase 
formation is completely inhibited although the 
other processes continue. By contrast, several 
amino acid-requiring mutants do not perform any 
of these syntheses in the absence of the requisite 
amino acid (except for a very small DNA synthesis 
in some cases). The converse observation has 
been made by others, of selective inhibition of 
DNA synthesis by ultraviolet light, mustard gas 
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or thymine deficiency and we have observed this t 

effect with x-rays. These results indicate relative 

independence of DNA synthesis from synthesis 

of protein and RNA. 

848. Reversible transglucosylation. Joun H. 
Pazur. Dept. of Biochemistry and Nutrition, 
Univ. of Nebraska, Lincoln. ¥ 
The enzymatic conversion of isomaltose to Hn 

glucose and dextrotriose has been demonstrated § w 

previously with the transferring enzyme of § ir 

Aspergillus oryzae. Studies now have shown that § 2s 

the conversion is a reversible process involving a § of 

transfer of the glucosyl units of the substrate to § so 
appropriate cosubstrates. Transglucosylation is § of 
thereby established as the mechanism for enzyme § pl 
action. Incubation of C'4-glucose and dextrotriose ad 
with the enzyme of A. oryzae resulted in the J gl 
synthesis of C'4-isomaltose. When C'4-glucose was Bf sti 
incubated alone with the enzyme, no reaction ay 
occurred. The C't-isomaltose was isolated from § hig 
the enzymatic digest of C'‘-glucose and dextro-§ wa 
triose and was oxidized to C'!-isomaltobionic acid & rat 
with hypoiodite. Acid hydrolysis of the C'‘-iso-% per 
maltobionic acid yielded C'‘-gluconic acid andjM ph, 
non-radioactive glucose. (Supported in part by af ad: 
grant from the Natl. Science Fndn.) an 

849. Turnover of plasma albumin. NatiHANn ne 
Penn,* STANLEY MANDELES* AND H. 8. ANKER. ads 
Dept. of Biochemistry, Univ. of Chicago, Chicago, Mt ait 
Til. (Su 
A rabbit was fed 1-C'*-glycine and 5 days later cy, 

1-C*-glycine. After the last feeding, the iso/ope 

concentrations of the glycine in the plasma 1. 

albumin of this animal were determined periodi- b 

cally for a month. A large quantity of plasma H 

which had been removed from this animal (the E 

donor) a day after the last feeding was dia!) zed lo 

and transfused into a 2nd rabbit (the recij)':nt) M 

and the isotope determinations carried out »° for U 

the donor. It was found that the rates of los of J exer 

the 2 isotopes differed from each other i: the ff and 
donor, were identical in the recipient, and di‘ not # Was 
follow first order kinetics in both animals. ‘hese @ 'elu 
observations indicate that the turnover of off for 
protein is not an independent process sinc : the tha: 
rates of isotope loss seem to depend on the a1 .ount diti» 
of other labeled proteins available withi: the tyror 
ever, 


animal. In another experiment a mixture o' C™ 
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labeled amino acids was injected and thereafter 
blood samples taken for a month. Serum-albumin 
w:s isolated and the isotopic concentrations of 7 
ariino acids determined. It was found that from 
th» 8th day on, the rates of loss of isotope followed 
fir:t order kinetics, but that the amino acids were 
lo:t at rates increasing in the following order: 
lysine, leucine plus valine, arginine, tyrosine, 
gl tamic acid, alanine and glycine. 


85°. Effect of glycocyamine and betaine on 
creatine phosphate levels in muscle of 
adrenalectomized rats. Rutn D. Peterson,* 

(Larissa H. Beatrry, Rose Mary Bocex* anp 

lipwarp 8. West. Dept. of Biochemistry, Univ. 

of Oregon Med. School, Portland. 

Phosphate fractions, creatine and dry weight 
were determined in the leg muscles of adrenalecto- 
mized rats. All rats included showed negative 
water tolerance tests for the presence of function- 
ing accessory adrenal tissue (Am. J. Physiol., 177: 
287, 1954). The average creatine phosphate level 
of the adrenalectomized rats maintained on 
sodium chloride was significantly lower than that 
of controls. No change was found in the other 
phosphate fractions or creatine. A 2nd series of 
adrenalectomized rats was given 4 mg/100 gm of 
glycocyamine and 20 mg/100 gm of betaine by 
stomach tube and samples taken after 3 hr. The 
average creatine phosphate level was significantly 
higher than in the control adrenalectomized and 
was comparable with the average level in control 
rats. The creatine level was unchanged but the 
percentage of creatine bound as creatine phos- 
phate was significantly increased. A 3rd series of 
adrenalectomized rats was given glycocyamine 
and betaine and samples were taken after 2 days. 
In this series the average creatine phosphate level 
had returned to a value comparable with the 
adrenalectomized control series. No significant 
difference was found in any other determinations. 
(Supported in part by Internatl. Minerals and 
Chemical Corp.) 


$1. Excretion of compounds related to DOPA 
by rabbits. Burnetr M. Pirrt (introduced by 

Harry C. TrimBie). Cancer Research Inst., New 

England Deaconess Hosp., and Dept. of Bio- 

loyical Chemistry, Harvard Med. School, Boston, 

Mass. 

Urines which darkened on exposure to air were 
exereted by a group of New Zealand White rabbits 
and their inbred offspring. The darkening reaction 
was given with a variéty of oxidizing agents, 
including iodine at neutral pu, which was used 
for the assay of the chromogens. Red colors like 
thai of the urine were given under the test con- 
ditions by compounds such as DOPA, 3-hydroxy- 
tyr:mine, adrenalin and gallic acid. These, how- 
ver, were distinguished from the major 
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component of the ether-soluble acid fraction of 
the urine by solubility or acid character or chro- 
matography. Comparison of the chromogenic 
strength of the urine with 3-hydroxytyramine 
gave estimated excretions equivalent to 10-100 
mg/day. Of a series of unrelated control animals 
on the same diet only 1 excreted chromogen in 
quantities approaching those of the inbred family 
or of the progeny of a female excretor and an un- 
related male. The chromogen excretion decreased 
sharply when casein-containing synthetic diets 
were fed instead of laboratory chow. Supplements 
of tryptophan, phenylalanine and tyrosine did 
not affect chromogen excretion, but the ad- 
ministration of DOPA led to the rapid excretion 
of an acidic chromogen indistinguishable by 
chromatograms and by solubility from the usual 
major chromogen of these rabbits. Both also gave 
the characteristic FeCl; test of 3,4-dihydroxy- 
phenyl compounds. This component and 2 others 
giving similar reactions have been separated by 
chromatography, high vacuum distillation and 
counter current distribution. 


852. An inosinediphosphatase from animal 
tissues. G. W. E. Piaut. Dept. of Biochemistry, 
New York Univ. College of Medicine, New York 

City. 

Rat liver mitochondria liberate inorganic phos- 
phate from inosine triphosphate (ITP) at a rate 
2-3 times faster than that observed with adenosine 
triphosphate (ATP) in the presence of Mg*+. 
However, while ATPase is stimulated about 
10-fold by 5 X 10°* M DNP the decomposition of 
ITP is not affected. The latter confirms the obser- 
vations of Lardy and Wellman (J. Biol. Chem., 
195: 215, 1952). Extracts of acetone desiccated rat 
liver mitochondria contain an ATPase, however, 
the dephosphorylating activity of these prepara- 
tions for ITP and IDP is about 3 and 10 times as 
rapid, respectively, as that for ATP. Fractionation 
of the IDPase from aqueous extracts of acetone 
powders of beef liver washed residue has led to 
about a 10-fold increase in specific activity and a 
reduction of ATPase activity to about +\) of that 
for IDP. IMP, the product of the dephosphoryla- 
tion of IDP, is not significantly hydrolyzed by 
these preparations. No inorganic phosphate is 
liberated from ADP by the purified enzyme. How- 
ever, the addition of ADP to ITP considerably 
enhances the phosphatase activity; this is proba- 
bly due to the presence of nucleoside diphospho- 
kinase (BerG AND JoKLIk, J. Biol. Chem., 210: 657, 
1954) which leads to the formation of ATP and 
IDP, respectively, the latter being the actual 
substrate for the dephosphorylation reaction. 


853. Occurrence of a thymidinetriphosphate- 
like compound in thymus. Ricuarp L. 
Potter (introduced by R. L. Garner). Atomic 
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Energy Commission, Biological Effects of Irradia- 

tion Lab., Univ. of Michigan, Ann Arbor. 

Cold perchloric acid extracts of rat or calf 
thymus have been subjected to extended gradient 
chromatography as described by Hurlbert et al. 
(J. Biol. Chem., 209: 23, 1954). Near the end of the 
uridinetriphosphate peak an increase in the 
Dos/Dou ratio was consistently found suggesting 
the presence of an impurity. In one chromatogram 
of irradiated thymus, a partially resolved new 
peak appeared in this area accompanied by an 
increase in the De5/Dee ratio from 0.72 to 0.86 
(ef. L. I. Hecut, VY. R. Potrer anp E. HERBERT, 
Biochem. et biophys. acta, 15: 134, 1954). The 
neutral spectrum of this peak had an absorption 
maximum at 265 to 268 mp and a minimum at 
235 my characteristic of thymidine compounds. 
The triphosphate nature of this material was 
suggested by acid hydrolysis which revealed 1.93 
um of labile phosphate per um of compound 
assuming E266 = 9500. Rechromatography of the 
hydrolysate on an ammonium formate column 


gave a single peak which appeared to be thy- 


midylic acid. The absorption maxima of this 
compound in acid, alkaline and neutral solutions 
were 266 my; the minima were 238, 245 and 238 my, 
respectively. The Stumpf test for desoxyribose 
was strongly positive. The possibility of other 
desoxynucleotides in the acid soluble fraction of 
thymus was suggested by a weak but positive 
Stumpf test on the adenosinetriphosphate peak. 


854. Urinary excretion of amino acids by 
premature infants. Epwarp L. Pratt, 
Patricia Norton AND Dorotuy I. FowLerR 
(introduced by L. Emmertr Hott, Jr.). Dept. of 
Pediatrics, New York Univ. College of Medicine, 
New York City. 

Withdrawn by author. 


855. Role of carbon dioxide in growth of 
Streptococcus bovis. J. M. Prescort,* 
ALLENE L. Sturts* anp Cart M. Lyman. 
Dept. of Biochemistry and Nutrition, Texas Agric. 
Exp. Station, College Station, Tez. 

Niven et al. (J. Bact. 55: 601, 1948) reported 
that a number of strains of Streptococcus bovis 
grew in a medium in which arginine was the sole 
source of amino nitrogen. During the course of 
an investigation of the amino acid metabolism of 
2 strains of S. bovis, it was found that growth in 
such a medium frequently failed completely when 
light, washed inocula were used. Good growth 
resulted when heavier inocula were used, sug- 
gesting the need for a certain concentration level 
of some substance resulting from metabolic 
activity. This compound was identified as carbon 
dioxide. The addition of small amounts of NaHCO; 
to the medium resulted in heavy growth. When 
provision was made for the absorption of CO: 
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from the culture vessels, growth failed to occur, 
The growth requirement for CO2 was eliminated 
when either a casein hydrolysate or a complete 
amino acid mixture was added to the medium, 
showing that the essential function of CO: is for 
amino acid synthesis. Data will be given on the 
function of CO: in the synthesis of the individual 
amino acids by this organism. 


856. Occurrence of N-methyl-2-pyridone-i- 
carboxylic acid in normal human urine. 
J. M. Price anp Gorpon E. LINDENBLAD 
(introduced by J. A. MiLuerR). Univ. of Wis- 
consin Med. School, Madison. 

Holman and DeLange (Biochem. J. 46: 47, 1950) 
were unable to detect N-methyl-2-pyridone-i- 
carboxylic acid in normal human urine. However 
we have isolated this compound from normal 
human urine by passage through Dowex-50 (H*) 
followed by elution of the adsorbed pyridone 
from Nuchar C with pyridine and _ from 
Dowex-1 formate with formic acid in 80% ethanol. 
The isolated colorless needles melted at 240-240.5°, 
and the melting point was not changed by mix- 
ing with authentic N-methyl-2-pyridone-5-car- 
boxylic acid. The identity of the isolated material 
was further established by its spectrum, color 
test and by comparative chromatography on 
paper and columns with the synthetic acid. 
A modification of the isolation procedure 
was used for the spectrophotometric determi- 
nation of the pyridone. The daily excretion of this 
pyridone by 3 human subjects ranged from 
3 to 6 mg, and the levels were not increased 
by ingestion of nicotinic acid. Another acidic 
pyridone has also been found in normal urine. 
Studies concerning its structure and the metabolic 
origin of these new urinary pyridones will be 
discussed. 


857. Molar absorption relationship in chro- 
matographic densitometry. T. D. PRIcE 
(introduced by H. T. CiarKe). Depts. of Bio- 
chemistry and Urology, Columbia Univ., College 
of Physicians and Surgeons, New York City. 
Recent studies on optical properties of dry 

chromatographic paper show optical depth of 

this matrix to greatly exceed rectilinear thickness. 

This is due to reflection and refraction of photons 

within the paper (Nature, in press). A molar 

absorption relationship has been derived from 4 

mathematical approximation équating effective 

optical depth to a function of measurable qu:nti- 

ties; the function was substituted for length (D) 

in the Lambert-Beer equation. The resulting 

expression, found to relate absorption of mono- 
chromatic ultraviolet light to the concentration 
of absorbing compound in chromatographic p:per; 

° Ea + E, 

is: «C = Ey E, + LE, 


. C is expressed in 1uilli- 
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moles of absorbing compound per sq. cm., and 
L, is a dimensionless constant expressing the ratio 
of effective optical depth to rectilinear thickness 
at C = O. Eq is absorbance (logy J,/7) of the 
deposit, with paper as blank: EZ, is true absorbance 
of ‘he paper, measured with randomly diffuse 
incident light and with air as blank « is the 
conventional molar extinction coefficient. Em- 
pirically, ZL, of a photometrically suitable chro- 
matographic paper is determined from the ab- 
sorbance: concentration curve (Anal. Chem., 26: 
1127, 1954) of a compound with known extinction 
coefiicient: L, = limit E,/eC. Simplified forms of 


the relationship are often applicable. Thus, with 
Whatman 3MM paper, L, is 10 and £, is 2.0 for 
light of 254 mp wavelength; error in computed C 
incurred by treating the Ez term of the denomi- 
nator as negligible is S 10% where E, S 2.0. 


858. Nicotinamide mononucleotide synthesis 
in hemolysates. JAcK PrREIss AND MILTON 
TABACHNICK (introduced by G. W. ScuweErrt). 
Duke Univ., Durham, N.C. 

Nicotinamide mononucleotide (NMN) is synthe- 
sized by dialyzed hemolysates of human erythro- 
cytes with equal facility from either nicotinamide 
riboside (NR) + ATP or nicotinamide + ribose-5- 
phosphate + ATP. With either substrate mixture, 
synthesis is dependent upon the presence of 
inorganic phosphate (Pi). The role of P; is un- 
certain since it may be replaced by arsenate and 
since little P;* is incorporated into the synthe- 
sized NMN. Synthesis is prevented by guanine, 
hypoxanthine, adenine and their respective 
tbosides; however, preformed NMN does not 
disappear when any of these are added to a fresh 
hemolysates. The data appear to eliminate simple 
phosphate transfer to NR as the synthetic path- 
way and suggest direct ribotide formation from 
nicotinamide and either ribose-1,5-diphosphate 
or 5-phosphoribose-1-pyrophosphate. 


839. Chemical characterization of abnormal 
human serum globulins. FRanK W. Putnam, 
Aiko Mryake* anp FrANz MEyErR.* Dept. of 
Biochemistry, and Argonne Cancer Research 
Hosp., Univ. of Chicago, Chicago, IIl. 

Although homogeneous abnormal globulins can 
be isolated from multiple myeloma sera, the 
physical properties and N-terminal groups of 
proteins obtained from individual sera vary 
greatly. N-terminal amino acid analysis permits 
differentiation of abnormal globulins from each 
other and also from normal globulins (which 
tontain both N-terminal aspartic and glutamic 
aid). Previous study (Putnam, J. Am. Chem. 
Soc., 75: 2785, 1953) has been extended to a total 
of15 myeloma globulins. Only 2 were identical in 
all properties studied; all could be differentiated 
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from normal pooled human serum globulins by 
both physical and chemical criteria. The mobility 
at pH 8.6 ranged from —0.7u to —3.4u, and Se 
ranged from 6S to 18S with most proteins ho- 
mogeneous. Chemical homogeneity, i.e. the 
presence of but 1 type of end-group, paralleled 
physical homogeneity. Four globulins had es- 
sentially only aspartyl N-terminal groups (2 M/ 
160,000 gm); 4 had glutamyl end-groups (3 or 5 
M/160,000 gm); 2 were almost devoid of N- 
terminal dicarboxylic acids but had 2 M/160,000 
gm of leucine or a similar end-group; and 5 proteins 
contained varying amounts of both dicarboxylic 
acids as amino end-groups. The latter all had a 
mobility greater than y-globulin and were hetero- 
geneous in electrophoresis or ultracentrifugation. 
Six of the proteins were cryoglobulins, 2 con- 
taining only aspartyl end-groups, 3 only glutamyl 
end-groups, and 1 with both types. These results 
indicate that multiple myeloma produces an 
aberration in serum protein synthesis leading to 
the preferential output of a single type of globulin, 
the nature of which varies with the individual. 


860. New method for measuring quanti- 
tatively thromboplastinogen in plasma. 
ARMAND J. Quick. Dept. of Biochemistry, 
Marquette Univ. School of Medicine, Milwaukee, 
Wis. 

The amount of prothrombin remaining in serum 
after blood has been clotted under standardized 
conditions may be regarded as a measure of the 
amount of thromboplastin generated. Since 
thromboplastin is the product of the interaction 
of a platelet factor, thromboplastinogen (anti- 
hemophilic globulin) and at least 1 or more 
additional plasma constituents, the prothrombin 
consumption test is not a specific quantitative 
measure of thromboplastinogen. The recent 
discovery (Quick et al., Am. J. M. Sc. 228: 207, 


_ 1954) that erythrocytes liberate a potent clotting 


factor upon hemolysis which causes a high con- 
sumption of prothrombin when added to normal 
platelet-depleted plasma but is almost entirely 
inert in hemophilic plasma, supplies a new means 
for measuring the thromboplastinogen concentra- 
tion of plasma. By adding a fixed excess of the 
hemolysate factor to hemophilic plasma, the 
prothrombin consumption time becomes a straight 
line function of the concentration of thrombo- 
plastinogen. In severe hemophilia almost complete 
absence of thromboplastinogen is found by this 
method, whereas, in mild hemophilia the amount 
is low but high enough to be easily measurable. 
After transfusion of fresh plasma, the concentra- 
tion of thromboplastinogen becomes significantly 
elevated but drops rapidly and disappears com- 
pletely in 2-3 days. (Aided by Research Grant 
C8 (H-1612) from PHS.) 
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861. Formation and degradation of 4-amino- 
imidazole by extracts of Clostridium 
cylindrosporum. JEssE C. RABINOWITZ AND 
W. E. Pricer, Jr.* Natl. Insts. of Health, 
Bethesda, Md. 

The compounds 4-Ureido-5-carboxyimidazole 
(I) (RaBINOWITz AND Pricer, Federation Proc. 13: 
278, 1954) and 4-amino-5-carboxyimidazole (II) 
(RABINOWITZ AND BARKER, Federation Proc. 12: 
255, 1953) have been identified as intermediates in 
the degradation of xanthine by crude extracts of 
Clostridium cylindrosporum. 4-Aminoimidazole, 
formed by the enzymatic decarboxylation of II, 
has been identified by comparison with a synthetic 
sample prepared by the catalytic reduction of 
4-nitroimidazole. This compound is degraded by 
crude extracts of the organism in the presence of 
Fet*, Co**, or Mn**. The enzymatic activity 
responsible for the disappearance of 4-amino- 
imidazole has been purified about 15-fold using 
ammonium sulfate fractionation and calcium 
phosphate gel adsorption. The purified prepara- 
tion is free of the enzymatic activities which form 
I or II from xanthine, but still contains small 
amounts of the decarboxylase which forms 4- 
aminoimidazole from II. The purified enzyme is 
stabilized by Fett and a reducing agent such as 
cysteine or sulfide ion. The optimum px for its 
activity is 7.0. The products of the reaction are a 
mole of ammonia and a substance which is identi- 
cal with synthetic formiminoglycine (MiIcHEEL, 
Ann. 577: 234, 1952) by the following criteria: 
a) paper electrophoresis in 0.02 m oxalic acid, 
b) paper chromatography in tertiary butanol- 
formic acid-water, and c) chromatography on 
Dowex 50-H*. Both compounds give an orange- 
pink color with an alkaline-ferricyanide reagent 
(Berry et al., Univ. Texas Pub. No. 5109, 1951). 
The reactions involved in the conversion of 
formiminoglycine to formic acid, ammonia, and 


glycine by C. cylindrosporum are being investi- _ 


gated. 


862. General inhibition by an amino acid 
analogue of in vitro incorporation of radio- 
active amino acids into protein of the 
Ehrlich ascites carcinoma. M. RABINOvVITz 
anpD M. E. Oxson (introduced by M. O. 
Scuuttze). Dept. of Physiological Chemistry, 
Univ. of California School of Medicine, Los 
Angeles. 

The glutamine analogue pi-methionine sulfoxi- 
mine inhibited the incorporation of radioactive 
leucine, valine, lysine, phenylalanine and methio- 
nine into protein of Ehrlich ascites cells. This 
inhibition was non-competitive and was of equal 
magnitude for each of the amino acids studied. 
The maximum degree of inhibition was approxi- 
mately 50% and this could be attained with a wide 
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range of methionine sulfoximine concentrations, 
Glutamine relieved the inhibition and also acti- 
vated the incorporation of the aforementioned 
amino acids by 30-50% above the uninhibited 
controls. The distribution of incorporated valine 
between the soluble and insoluble protein fractions 
was similar in the inhibited and uninhibited 
systems. The onset of inhibition of valine incor- 
poration was immediate, as it was when caused by 
a-amino-8-chlorobutyric acid, a valine analogue. 
The non-competitive inhibition of incorporation 
of several amino acids by the antagonist of 
another indicates that the incorporative process 
in vitro represents protein synthesis. Independent 
antagonism, previously reported as a possible 
indication of an exchange mechanism (J. Biol. 
Chem. 210: 837, 1954) has been shown with radio- 
active ethionine to be due to the behavior of this 
analogue as a competitive substrate. (Aided by 
grants from the Damon Runyon Memorial Fund 
for Cancer Research and the Cancer Research 
Funds of the Univ. of California.) 


863. Preparative isolation of cerebrosides. 
Norman §. Rapin AND JAMES R. Brown 
(introduced by Morris A. Lipton). Radio- 
isotope Unit, VA Research Hosp., and Dept. of 
Biochemistry, Northwestern Univ. Med. School, 
Chicago, Ill. 

Cerebrosides, as a group, can be isolated in high 
yield on a preparative scale by a new procedure, 
starting with a commercially available cerebro- 
side concentrate. Beef spinal cord lipides 
(Armour) are stirred with absolute ether and 
filtered with the aid of Celite, avoiding exposure 
to air. The extraction is performed two more 
times and the filter cake allowed to air dry slowly. 
The powdered cake is suspended in hot alcohol 
the Celite removed by hot filtration, and the 
cooled solution filtered. The precipitate is dis: 
solved in chloroform-methanol (2-1) and passe 
through a Florisil column, which removes the 
phospholipides. The resultant colorless solution i 
dried, the residue dissolved in chloroform-alcohol 
water (8-10-1), and passed through a column 
made of Dowex 50-X,-H* and Duolite A-7-OH” 
(3-8, moist wt. and dry wt. respectively). The 
resins remove ionic impurities, including c:rbo- 
hydrate lipide acids. The resultant material «says 
87% pure, based on a new hydrolytic met! d in 
which the sample is refluxed 3 hr. with ‘I{Cl- 
alcohol-chloroform (3-7.4-6), the solution is. 
evaporated dry, the residue is taken up in ¢ :!or0- 
form and water, and the water layer is an: :yze 
by the usual anthrone method. Metho:s o 
crystallization and further purification w |! bé 
discussed. (Supported by a grant from the - [ulti 
ple Sclerosis Fndn. of America, Chicag:, Dr 
Lewis Pollock, responsible investigator). 
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bong 86!. A diaphorase-like action of 3-phospho- 
— zlyceraldehyde dehydrogenase. Gate W. 
ned RAFTER* AND SripNEy P. Cotowicx. McCollum- 
ited Pratt Inst., Johns Hopkins Univ., Baltimore, 
iline Ma. 

_ ‘he enzyme, 3-phosphoglyceraldehyde de- 
ited hydrogenase, isolated from rabbit muscle has 
'COl- Bt been found to catalyze the reduction of dyes such 
at by as 2,6-dichlorophenolindophenol: by reduced 


ba DF N. The px optimum for the reaction is approxi- 
_ ma‘ely 5.0. Oxidized DPN, iodoacetate, and two 


ba substrates for the enzyme, acetyl phosphate and 
yee 3-phosphoglyceraldehyde, inhibit the diaphorase- 
nem like activity. The inhibitory action of these 
mon compounds is best explained in terms of effects on 
a 3-phosphoglyceraldehyde dehydrogenase rather 
F th than on a possible flavoprotein impurity. Dye 
d “a reduction by reduced DPN can also occur non- 
Fea d enzymatically in acidic solutions. In the absence 
a of dye and at acid px values, reduced DPN is 
: converted to a product that no longer reduces dye. 

An enzymatic conversion of reduced DPN to a 
ides. @ Product (DPNH-X) possessing properties similar 











to the product obtained by the action of acid on 
reduced DPN has been reported for the enzyme, 
3-phosphoglyceraldehyde dehydrogenase (RAFTER, 
CHAYKIN AND Kress, J. Biol. Chem. 208: 799, 
1954). This activity and the diaphorase-like 
activity of the protein have very similar pH 
optima. It appears that reduced DPN, under the 
influence of enzyme or hydrogen ions, is converted 
to an intermediate which, in the absence of 
electron acceptors yields a product having prop- 
erties similar to DPNH-X, but in the presence of 
appropriate acceptors yields DPN. 


ROWN 
Radio- 
pt. of 
school, 


n high 
edure, 
rebro- 
ipides 
r and 
posure 


more 
lowly: 


$5. Mechanism of pyruvate metabolism: 


a Acetobacter aceti and Acetobacter suboxy- 
¥ : dans. M. R. Racuavenpra Rao* anp I. C. 
mee Gunsa.us. Lab. of Bacteriology, Univ. of Illinois, 
es the Urbana. wee ; 

wr The complete oxidizers in genus Acetobacter, 
ae like A. aceti, grow with ethanol, acetate or pyru- 
-olumn vate as carbon source, and cell suspensions 
7. OH oxidize these to COz and H:O (Qo, 350, 200, and 
\ ‘The 1% respectively). The incomplete oxidizers like 
/ -? A. suboxydans, however, do not grow on either 
a . éthanol or pyruvate unless traces of glucose or 
h 4 4 tlyeerol are added (Rao AND STOKES, J. Bact. 
rer $5: 405, 1953), and oxidize ethanol rapidly (Qco, 
Son a 400), but pyruvate only slowly (Qco, 20); acetate 
. loro 8 Bot oxidized. A. aceti contains a complete 
q “ i tomplement of the tricarboxylic acid cycle 
4 5 og @ynes, whereas A. suboxydans lacks most of 
wll be these, possessing demonstrable amounts only of 


ulti icon: tase and fumarase. The organisms also differ 


Dr in route of pyruvate metabolism. A. suborydans, 
a & previously reported (Stmon, Biochem. Ztschr., 
24: 253, 1931: CHeLpeLiIn anv Kina, J. Biol. 
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Chem. 208: 821, 1954), possesses a powerful 
carboxylase—(Qco, 800 in extracts), and yields 
stoichiometric amounts of acetaldehyde and 
CO: from pyruvate. A. aceti extracts yield CO, 
anaerobically but accumulate no aldehyde. A. 
suboxydans extracts oxidize pyruvate and acetalde- 
hyde to acetate at equivalent rates (Qo, ca. 150); 
both oxidations are dimedone-sensitive, whereas 
pyruvate oxidation by A. aceti extracts is sensitive 
neither to dimedone nor to 10° M arsenite, i.e., 
aldehyde not an intermediate and lipoic acid not 
mediating. Both organisms possess TPN-linked 
acetaldehyde dehydrogenases; and A. aceti, a 
DPN-enzyme in addition. The A. suborydans 
carboxylase at Qco, = 70,000 resembles the Pseudo- 
monas lindneri enzyme, these two organisms 
possessing 1-5 times the carboxylase content of 
brewers yeast, and both form acetoin. 


866. Toxicity and metabolism of ortho- and 
para-chloroacetanilide-Cl*. F. E. Ray, Mary 
F. Arcus, Marsorre P. NEWELL AND JOSE- 
PHINE M. GryperR (introduced by R. ApAms 
DutcHer). Cancer Research Lab., Univ. of 
Florida, Gainesville. 

Detoxication of acetanilide occurs in the animal 
body by oxidation to p-hydroxyacetanilide. It 
was not surprising, therefore, to find that o-chloro- 
acetanilide was less toxic to rats and guinea pigs 
than p-chloroacetanilide. A dose of 100 mg/kg 
body wt. with an activity of 22,000 c/min/mg was 
injected intraperitoneally. In the guinea pig the 
84-hr. curve for the excretion of the ortho substi- 
tuted compound in urine was sharper than for the 
para, indicating less retention of the former. 
Another striking difference between the two was 
in the blood. Only a trace of ortho compound was 
found .in the cells while both cells and plasma 
contained equal amounts of the para compound. 
The liver and kidneys contained less of the ortho 
than of the para compound; this was true to a 
lesser extent of the stomach and intestines. Less 
ortho was also found in the contents of the gastro- 
intestinal tract and in the feces. This indicates 
less affinity of the ortho compound for the tissues. 
The amino group of ortho substituted compounds 
is generally less reactive in vitro than the meta 
and para derivatives. On the other hand, Bray, 
James, Thorp and Wasdell (Biochem. J. 47: 483, 
1950) found o-chloroacetanilide to be much more 
readily deacetylated in vitro than the para com- 
pound. (Supported by a contract from the Atomic 
Energy Commission, AT-(40-1)1403.) 


867. Side chain degradation of cortisone in 
a-cellular preparations of rat liver. RIcHARD 
O. REcKNAGEL AND E. Mytes GLENN (intro- 
duced by G. Rosert GREENBERG). Dept. of 
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Physiology, Western Reserve Univ. School of 

Medicine, Cleveland, Ohio. 

An assay has been devised for the quantitative 
determination of the tissue content and intra- 
cellular distribution of an enzyme system de- 
grading the 17, 21-dihydroxy, 20-ketone side chain 
of adrenocortical steroids. The essential con- 
ditions are as follows: Homogenization in 0.25 m 
sucrose containing 0.04 m nicotinamide, 200 to 
500 mg wet wt. of rat liver homogenate, 180 ug 
cortisone, 100 um potassium phosphate buffer, 
pH 7.4, sucrose added to balance the osmotic 
pressure, final volume 5.0 ml. The reaction is 
carried out under anaerobic conditions for 60 
min. at 37°C. Aerobic conditions, or homogeniza- 
tion in distilled water are inhibitory. Stimulation 
of the reaction by added diphosphopyridine 
nucleotide could be shown if homogenization was 
carried out in the absence of nicotinamide. The 
enzyme system could be demonstrated only in 
the liver. Differential centrifugation of 0.25 m 
sucrose-homogenates was carried out. The nuclear 
and mitochondrial fractions were devoid of 
activity. The enzyme system is unstable. On 
standing at 0°C, the whole homogenate loses 20% 
of its activity in 2 hr. and 95% in 24 hr. Losses are 
increased on repeated sedimentation and re- 
suspension. However, if the nuclear and mito- 
chondrial fractions are sedimented together at 
6000 X g and washed once, 70-80% of the activity 
of the whole homogenate is recoverable in the 
microsome plus supernatant fraction. Separation 
of the microsomes from the supernatant leads to 
complete loss of activity. The activity of the 
system at lower enzyme concentrations is 
markedly stimulated by added citrate, isocitrate, 
or glucose-6-phosphate, possibly implicating tri- 
phosphopyridine nucleotide as a co-factor in the 
reaction. 


868. Structural studies on _ ribonuclease. 
Rosert R. ReEepFIeELD* AND CuRIsTIAN B. 
ANFINSEN. Natl. Heart Inst., Bethesda, Md. 

As a means of degrading ribonuclease into a 
small number of large peptides, each of which 
might lend itself suitably to further degradation 
by current techniques, ribonuclease was oxidized 
with preformed performic acid at —10°C, then 
dinitrophenylated so that all lysine residues were 
converted to their «-DNP derivatives. This 
oxidized dinitrophenylated ribonuclease was then 
digested with crystallized trypsin (Armour) at 
37°C, pu 7.9, and the course of digestion followed 
by quantitative dinitrophenylation of the N- 
terminal amino acids produced in the total digest. 
After 6 hr. digestion with 4% trypsin, 2.0 moles of 
DNP glutamic acid, 1.0 moles of DNP aspartic 
acid, and a total of 0.4 moles of other N-terminal 
amino acids were produced (all related to bis- 
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DNP-lysine, the N-terminal residue of ribo- 
nuclease, taken as 1.00). By preferential inactiva- 
tion of chymotrypsin in the trypsin preparation 
used, the sum of the latter end groups was reduced 
from 0.40 to 0.14/mole of ribonuclease. The 
digestion mixture was fractionated by a salting-in 
technique using a gradient change of pH at high 
ethanol concentrations and low ionic strength. 
Sequential studies are under way on these pep- 
tides, and progress in this direction will be 
reported. Although five peptides are to be ex- 
pected from the ribonuclease content of four 
arginine residues, only 4 have been indicated, 
suggesting the presence of an arginine sequence 
which is resistant to digestion by trypsin. 





















869. Liebermann-Burchard reaction with the 
3-hydroxy stanols. Oscar K. Reiss* (intro- 
duced by Franxuin C. McLean). Dept. of 
Medicine, Univ. of Chicago. 





































Though it has generally been thought that fora 9 
positive reaction with the Liebermann-Burchard § 
(L. B.) reagent an unsaturated sterol nucleus is § o, 
required, positive reactions from saturated # 4 
sterols have been described in several instances. § 
While cholestan-3-8-ol has always been reported § ,, 
as unreactive towards the L. B. reagent, cho- J 4 
lestan-3-a-ol gives a positive test (Ruzicka ef al. Bg 
Helv. Chim. Acta 18: 61, 1935). Both positive and 
negative tests have been reported for coprostan-3- By, 
B-ol. To investigate this further, the four ,, 
3-hydroxy stanols (isomeric at C; and Cs) were gi, 
synthesized by described methods. The stanols™ ,, 
were dissolved in acetic acid; color was developed 
at 25°C and read at 620 my. In 33 min. coprostan-3-% 87! 
B-ol gave 40% and cholestan-3-a-ol 14% of the ( 
optical density given by an equivalent amount of ] 
cholesterol. Maximum color intensity with these ( 
two isomers occurred at approximately 90 min., ] 
when coprostan-3-8-ol yielded 85-100% and the N 
cholestan-3-a-ol 20% of the optical density— °0 
obtained with cholesterol in 33 min. The acetatesgm &ro 
of these two stanols gave less than 0.5% color ing ‘yt 
33 min. The other two isomers, cholestan-3-S-olfM ¢an 
and coprostan-3-e-ol, gave less than 2% color. Blo 
The reactivity of the stanols correlates with they sta 
configuration of their hydroxyl groups. In the lym 
L.B. positive isomers the hydroxyl groups areg Tepe 
axial, while in the negative stanols they areg Pro 
equatorial. pho 

0.60 
870. Purification and characterization off leuc 
chicken liver xanthine dehydrogenase. cells 

Cuar.es N. Remy,* Dan A. Ricuert, RiciiaR@ simi 

J. Dotsy,* Inert C. WELLS AND W., W. WEE and 

FELD. Dept. of Biochemistry, VA Hosp. and Stale acid 

Univ. of New York Med. College, Syracuse. phox 

A 400-fold purification of chicken liver xamthine™ phor 
dehydrogenase was achieved by a_ procedure lymp 
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involving heating at 56°, incubation with Panges- 
tin, fractionation with ammonium sulfate and 
high speed centrifugation. The latter step removed 
a ferritin-like impurity and yielded an enzyme 
preparation which was 97-98% homogeneous 
electrophoretically. The aerobic ‘oxidase’ activity 
of this enzyme was only 1% of its dehydrogenating 
ability, when the latter was measured aerobically 
in the presence of a hydrogen carrier (methylene 
blue). The preparation contained Fe, Mo and 
riboflavin in a ratio of 8:1:1. The calculated 
minimum molecular weight based on an observed 
Mo concentration of 0.02%, was about 480,000. 
The absorption spectrum of the enzyme was 
similar to the curve attributed to the unidentified 
component of milk xanthine oxidase, and was 
characterized by a sweeping increase in absorption 
with decreasing wavelengths. The enzyme spec- 
trum had a small shoulder around 410 mm but very 
little absorption which could be attributed to 
flavin. No evidence for the presence of a porphyrin 
structure could be found. The reason for the 
oxidase nature of the milk enzyme in contrast to 
the predominantly dehydrogenase activity of the 
chicken enzyme was not established, but may be 
related to differences in the mode of attachment 
of flavin to the enzyme (as manifested by the 
different absorption spectra of the two enzymes). 
The enzyme dehydrogenated xanthine, hypo- 
xanthine and aldehydes, but had no effect on other 
naturally occurring purines, pyrimidines, nucleo- 
sides and nucleotides. It had a broad optimum pH 
around 8.2. 


871. Phosphorus compounds of human leu- 
cemic leucocytes: relation to cell maturity. 
Demetrios A. Rigas anp Epwin E. Oscoop 
(introduced by W. R. Topp). Univ. of Oregon 
Med. School, Portland. 

Studies of nucleic acids and other phosphorus 
compounds are important for understanding cell 
growth, differentiation and malignancy. Leuco- 
cytes are ideal for such studies. Pure leucocytes 
can be obtained and maturity stages determined. 
Blood leucocytes from 24 patients with chronic 
granulocytic; 29, chronic lymphocytic; 3, acute 
lymphocytic; and 5, monocytic leucemias were 
repeatedly analyzed by the Schmidt-Thannhauser 
procedure. Results were expressed in mg of 
phosphorus per 10° cells. The mean DNA being 
0.607, showed no difference between patients nor 
leucemias, confirming its constancy in diphloid 
cells. The mean values of the other compounds are 
similar in chronic granulocytic, acute lymphocytic 
and monocytic leucemias, being: RNA, 0.269; 
acid soluble, 0.335; phospholipides, 0.377; phos- 
phoproteins, 0.021; inorganic, 0.087; total phos- 
Phorus, 1.649. These values are lower in chronic 
lymphocytic leucemias, being 0.185; 0.223; 0.152; 
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0.019; 0.044; 1.156, respectively. RNA, acid soluble 
and phospholipides vary between patients with 
granulocytic leucemia. All compounds vary in 
chronic lymphocytic leucemias. A multiple 
regression analysis reveals that these compounds 
increase with cellular size and are related to cell 
maturity. The content of the nucleolus bearing 
immature granulocytes is RNA, 0.760; acid 
soluble, 0.582; phospholipides, 0.343; mature 
granulocytes contain 0.200; 0.304; 0.492 respec- 
tively. Lymphoblasts and prolymphocytes contain 
RNA, 0.537; acid soluble, 0.541; phospholipides, 
0.426; phosphoproteins, 0.042; inorganic, 0.100. 
Mature lymphocytes contain 0.125; 0.165; 0.105; 
0.014; 0.036 respectively. It is interesting that 
RNA (presumed to participate in protein synthe- 
sis) and acid soluble compounds, (key substances 
in cellular metabolism) are much higher in the 
immature, the only dividing cells. 


872. Effect of complexes containing NO on 
hydrogenase activity. D. RITTENBERG AND A, 
Krasna.* Dept. of Biochemistry, College of 
Physicians and Surgeons, Columbia Univ., New 
York City. 

We have previously shown that the enzyme 
hydrogenase is strongly inhibited by low concen- 
trations of nitric oxide (Proc. Nat. Acad. Sci. 40: 
225, 1945); inhibition is almost complete at 4 x 
10-° m. We have now tested the effect of several 
complexes containing the NO radical and of 
Nas[Fe(CN);CO]. The inhibition at a concentra- 
tion of 10-? m by Na»[Fe(CN);NO] is 60%, by 
K,[Mo(CN);NO] 60%, by K:[Mn(CN);NO] 12% 
and is absent in the carbon monoxide analogue of 
nitroprusside. The enzyme activity was measured 
by determining its catalytic effect on the rate 
either of the ortho-para hydrogen conversion or 
of the exchange reaction between HDO and Hz: 
(J. Am. Chem. Soc. 76: 3015, 1954). Neither the 
ferric nor the ferrous ion nor their hexacyano 
derivatives inhibit. The pentacyano aquo and 
ammonia derivatives of both ferro and ferri iron 
inhibit about 60%. During the experiments in 
which nitroprusside was tested for its inhibitory 
effect it was observed that the nitroprusside 
solution changes from a faint orange to blue to 
green to a yellow-brown. This color change is 
associated with the consumption of 1 mole of 
hydrogen and the formation of 1 equivalent of 
H+. The blue compound formed by. partial 
reduction is oxidized by air to a compound whose 
composition is probably [Fe(CN)s(NO:)|-*. The 
reduction sequence will be discussed. 


873. Free amino acid patterns in cardiac 
muscle of several species. EUGENE RoBERTs, 
Martin CHANIN* AND SErymMouR M. GREEN- 
sTONE.* Dept. of Biochemistry and Thoracic and 
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Surgical Research, City of Hope Med. Ctr., 

Duarte, California. 

Patterns of free amino acids were examined by 
two-dimensional paper chromatography in pro- 
tein-free extracts of whole heart of embryo and 
adult mouse and chick, sea and fresh-water 
turtle, alligator, and frog and of different parts of 
the dog heart. Extracts of normal heart possessed 
higher concentrations of free taurine than were 
observed in comparable fresh weights of muscle 
from other sources. Glycine and serine concentra- 
tions were generally lower in heart than in other 
muscle or in various other tissues examined. The 
amino acid pattern of the heart of the chick 
embryo on the 10th day of incubation was virtually 
identical with that found in the adult chicken. 
The heart of the embryo and newborn mouse 
contained higher concentrations of glycine and 
serine than did that of the adult. Extracts of the 
heart of the fresh-water turtle contained large 
amounts of the O-phosphodiester of L-serine and 
ethanolamine. Higher concentrations of taurine 
were found in auricular than in ventricular tissue 
of the dog heart, while the reverse was true for 
glutamine. An unknown bound form of glycine 
was shown to be present in extracts of dog heart, 
from which free glycine could be liberated by acid 
hydrolysis. An account will be given of the changes 
in free amino acids of the left ventricle of the dog 
at successive time-intervals after experimental 
coronary occlusion. (Supported in part by Los 
Angeles County Heart Assn.) 


874. Properties of the §-hydroxy-$8-methyl- 
glutaryl coenzyme A (HMG CoA) cleavage 
enzyme. W. G. Rosinson,* B. K. BachHawat* 
AnD M. J. Coon. Dept. of Biochemistry, School 
of Medicine, Univ. of Pennsylvania, Philadelphia. 
Earlier work in this laboratory has indicated 

that in heart enzyme preparations 6-hydroxyiso- 

valery! CoA (an intermediate in leucine me- 
tabolism) is carboxylated to furnish HMG CoA 
and that the latter monothiol ester undergoes the 

following reaction: HMG CoA — acetoacetate + 

acetyl CoA (J. Am. Chem. Soc. 76: 3098, 1954). 

The enzyme catalyzing this cleavage reaction is 

present in liver and kidney extracts and has 

recently been purified about 15-fold from ethanol- 
potassium chloride extracts of pig heart by 
ammonium sulfate fractionation and isoelectric 
precipitation. The enzyme has maximum activity 
at a pu of 9-10 and in the presence of Mg** or 

Mn** ions and a thiol compound (cysteine, 

glutathione, thioglycolate, or thioethanolamine). 

B-Hydroxy-§-methylglutaric acid, its esters of 

thiols other than CoA, and §-hydroxyisovaleryl 

CoA are not cleaved by the enzyme. The latter 

finding is in accord with previous isotopic evidence 

that acetoacetate, not acetone, is the metabolic 
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end product of the isopropyl group of leucine. 
Preliminary attempts to condense acetoacetate 
with acetyl CoA indicate that the enzymatic 
cleavage reaction is not readily reversible. 


875. Dietary necrotic liver degeneration: 
reversal of defect in oxygen consumption 
by intraportal a-tocopherol. GERALD P. 
Ropnan AND Kiavus Scuwarz (introduced by 
Ouar Mickexsen), Natl. Insts. of Health, 
Bethesda, Md. 

Chernick et al (Federation Proc. 13: 191, 1954) 
described a characteristic defect in the in vitro 
oxidative metabolism of the liver in rats on Torula 
yeast diets producing necrotic liver degeneration. 
Histologically normal slices fail to maintain 
normal oxygen consumption beyond 30 min. of 
incubation. Hepatic degeneration and the defect 
in oxygen utilization are prevented by feeding of 
vitamin E. The effects of single intraportal 
injections of vitamin E on the metabolic lesion 
were studied. Each animal served as its own 
control; a small liver lobe was obtained under 
Nembutal anesthesia for pre-treatment. slices. 
Then, 0.2 ce of an emulsion of vitamin E (0.5 ce 
olive oil, 100 mg glycerol monostearate, 9.5 cc of 
5% glucose, and appropriate amounts of a-to- 
copherol) or of a water-soluble tocopherol prepara- 
tion (d-a-tocopheryl polyethylene glycol 1000 
succinate) was injected into the portal vein. After 
30 min. the animal was killed, liver slices again 
prepared and incubated. Pre-injection and post- 
injection oxygen consumption were compared. 
Following doses of approximately 200 y a-to- 
copherol, as either preparation, the liver slices 
maintained constant oxygen consumption for 2 
hr. or more, whereas the pre-injection slices 
exhibited the typical decline in respiration. 
Neither tocopherol preparation stimulated initial 
oxygen consumption in these or normal liver 
slices. Intraportal doses of a-tocopherol also 
restored the impaired ketogenesis in liver slices 
from C-14 acetate to normal (RosEcAN et al. 
Proc. Cent. Soc. Clin. Research 27: 105, 1954). 


876. Oxidation of N-D-glucosylglycine by 
Escherichia coli. Dexter Rogers (in‘ro- 
duced by J. M. Luck). Dept. of Biolog:cal 
Sciences, Stanford Univ., Stanford, Calif. 

In the absence of inorganic phosphate, res' ing 
cells of Escherichia coli rapidly oxidize ~-D- 
glucosyglycine, yet do not appreciably ox: .:7¢ 
glucose, glycine, glucose plus glycine, or ala: ne. 
Yeast extract supplies the necessary cofactor: ‘or 
this oxidation and inorganic phosphate o ‘ers 
moderate stimulation in the presence of the \ cast 
extract. On the other hand, the oxidatio) of 
glucose requires principally inorganic phosp :ate, 
while yeast extract improves the oxidation of 
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glucose in the presence of the inorganic phosphate. 
The utilization of glucosylglycine and glucose by 
strain K-12 appear to be similar, since their rates 
of oxidation in the presence of inorganic phosphate 
ani yeast extract are nearly identical. However, 
the utilization of glucosylglycine by another wild- 
tyne culture (OSC strain) is never as complete 
as its oxidation of glucose; this suggests an 
accumulation of some metabolic product of 
glucosylglycine. The significance of this hypo- 
thetical compound is indicated by the fact that 
the combined oxidation rate of glucosylglycine 
and glucose exceeds the sum of their individual 
oxidation rates. This hypothetical compound may 
be related to the active metabolite of glucosyl- 
glycine that stimulates the growth of Lactobacillus 
gayont and the biosynthesis of 4-amino-5-imi- 
dazolecarboxamide by _ sulfadiazine-inhibited 
cultures of F. coli. 


877. Enzymatic hydrolysis of steroid acetates. 
Epwarp L. RonGon®,* BERNADETTE C. Bock- 
LAGE* AND Epwarp A. Doisy. Dept. of Bio- 
chemistry, St. Louis Univ. School of Medicine, 
St. Louis, Mo. 

During the search for a solubilizing agent for 
steroid acetates, it was discovered that com- 
mercial preparations of bovine albumin hy- 
drolyzed these compounds. With o-nitropheny] 
acetate as substrate, the optimum pH is 6.8 and 
optimum temperature 35°. Twenty ym _ were 
completely hydrolyzed in 4 hr. by 0.4 gm of 
albumin. Four mg of the acetates of cortisone, 
hydrocortisone and desoxycorticosterone were 
hydrolyzed by incubation in i0 ml of a solution 
containing 0.4 gm of albumin and 2 gm of propyl- 
ene glycol. Paper chromatography of extracts of 
the incubated mixture gave recoveries as measured 
by ultraviolet absorption of from 86 to 94% of the 
hydrolyzed compounds. If the amount of propyl- 
ene glycol is reduced to 0.3 gm in the incubation 
mixture, ultraviolet absorption at 240 my disap- 
pears, indicating loss of the conjugated double 
bond. The Porter Silber reaction shows that the 
reduced compound is almost completely recovered. 
Our evidence indicates that the loss of ultraviolet 
absorption is due to an enzyme. 


878. Enzymatic properties of bovine plasmin 
preparations; evidence for similarity to, 
but non-identity with, trypsin. Epwarp 
Ronwin* anp E. T. Mertz. Dept. of Bio- 
chemistry, Purdue Univ., Lafayette, Ind. 

The enzymatic properties of S-Plasmin, a 
trypsin-activated bovine plasmin (JACKSON AND 
Mertz. Proc. Soc. Exper. Biol. & Med. 86: 827, 
194) have been studied and compared with 
thloroform-only-activated plasmin, and trypsin, 
wing TAME (Ne-p-toluenesulfonyl-.-arginine 
ethyl ester) as the substrate. S-Plasmin has a 
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broad range of optimum activity stretching from 
pH 8-9. The enzyme’s activity is well described 
by Michaelis-Menten kinetic treatment and is 
proportional to enzyme concentration. Subjecting 
the plasmins, trypsin and a plasminogen prepara- 
tion to pH 2 for 5 min. at 60-70°C caused only 
slight losses in enzyme activity, while plasminogen 
ability to be converted to plasmin was virtually 
unaffected. Similarly treated thrombin loses 90% 
activity. Inhibition studies on S-Plasmin by 
organic agents indicates that the ester group at 
the susceptible bond promotes inhibition. The 
arginyl side-chain is without influence. The active 
center is devoid of SH groups. Heavy metal ions 
are inhibitory toward S-Plasmin and trypsin, the 
latter being more inhibited. However, reversal of 
this situation in the case of nickelous ion is a 
strong argument in favor of the non-identity of 
the two enzymes. Additional indications of 
similarity but non-identity of these two enzymes 
come from studies of their activity in the presence 
of cupric ion, the variance of their stability 
curves when incubated in veronal solutions, the 
difference in activity ratios on several acylated 
arginine methyl esters, the increase in activity 
when S-Plasmin and trypsin (or plasminogen and 
trypsin) are combined, as compared to the sum 
of their action alone, and the difference in their 
isoelectric precipitation points. (Work performed 
under contract between Purdue Univ. and the 
Dept. of the Army.) 


878A. Electroconnection of synovial fluid. SAuL 
RosEMAN, Donatp R. Watson, Ivan F. Durr 
AND WiLL1AM D. Rosinson. See page 312 for 
abstract. 


879. Plasma and biliary sterol metabolism in 
man. Rosert 8. RosEnFeELD,* LEON HELLMAN* 
AND T. F. GALLAGHER. Sloan-Kettering Inst. for 
Cancer Research, Memorial Ctr., New York City. 
The endogenous and exogenous precursors of 

plasma ‘free’ and ester cholesterol, biliary cho- 

lesterol, and cholic acid have been studied in pa- 
tients with complete bile fistulas after the 

simultaneous oral administration of C!* and H? 

labeled sodium acetate and cholesterol. Biliary 

cholesterol, synthesized in vivo from acetate, was 
of higher specific activity than plasma ‘free’ cho- 
lesterol during the first 8 hr. of the experiment; 
thereafter the specific activities of plasma ‘free’ 

and biliary cholesterol were identical over a 

period of 5 days. The curves describing the ap- 

pearance in plasma and bile of radioactivity 

derived from ingested sterol were similar for 2 

days. The specific activity of the biliary cho- 

lesterol from preformed cholesterol of the diet 
then became equal to that of plasma ester cho- 
lesterol, i.e. somewhat higher specific activity 
than plasma ‘free’ cholesterol after the 2nd day. 
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The specific activity of cholic acid was always 
lower than that of circulating cholesterol. Since 
the ratio C'*: H® was identical in both compounds, 
this finding may be interpreted that cholesterol 
was a direct precursor of the bile acid. 


880. Solubilization of cyanide-sensitive, par- 
ticle-bound alkalire phosphatase of rat 
liver. Otro RosENTHAL, ELENA ARMocIDA,* 
Joun D. Gorry* anp Harry M. Vars. Harri- 
son Dept. of Surgical Research, Schools of Medi- 
cine, Univ. of Pennsylvania, Philadelphia. 

We have previously reported (Federation Proc. 
11: 276, 1952; Am. J. Physiol. 171: 604, 1952) that 
there are two types of alkaline phosphatase in 
rat liver: 1) a soluble type, not inhibited by m/ 
100 cyanide and inactive in absence of added 
magnesium ions; and 2) a particle-bound type, 
inhibited by cyanide, but less dependent on mag- 
nesium activation. It is the latter type that in- 
creases during protein-depletion and after partial 
hepatectomy. To prove that the differential re- 
sponses to inhibitors and activators were due to 
the presence of two individual enzymes rather 
than to different physical states of the same 
enzyme, microsomes were isolated from homo- 
genates of protein-depleted or regenerating livers 
in isotonic sucrose solution, washed once in 
isotonic KCl solution to remove adsorbed en- 
zymes such as arginase, and homogenized with 
0.6 volumes of n-butanol for 5 min. at 37°C. The 
emulsion was broken by centrifugation and the 
watery layer re-centrifuged for 30 min. at 
110,000 X g. The water-clear supernatant liquid 
contained nearly the entire cyanide-sensitive 
phosphatase activity of the microsomes. Extracts 
of a similar activity were obtained from the crude 
nuclear fraction of regenerating liver. It thus is 
evident that the cyanide-sensitive alkaline phos- 
phatase preserves its chemical characteristics 
after separation from insoluble cell components. 
(Supported in part by Army Contract DA-49-007- 
MD-143, an institutional grant from the American 
Cancer Society, and by the Atwater Kent Fund.) 


881. Metabolism of C-17 hydroxylated 
steroids. JEAN-PIERRE RossELET,* JosEPH W. 
JAILER* AND SEYMOUR LIEBERMAN. College of 
Physicians and Surgeons, Columbia Univ., New 
York City. 

The urinary metabolites of various C2:-17 hy- 
droxy steroids administered to several subjects 
have been isolated by gradient elution chromatog- 
raphy and identified by infrared spectroscopy. 
The subjects used were A, an adrenalectomized, 
gonadectomized man, B, a male Addisonian, C, a 
man with hypopituitarism, and D, an adrenalec- 
tomized woman. Patient A received 3a,17a-dihy- 
droxy-A®-pregnen-20-one and 21-acetoxy-3a,17a 
dihydroxy-A®-pregnen-20-one, administered i.v. 
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on different occasions, resulting in the urinary 
excretion of androsterone (I) (about 0.7%) and 
etiocholanolone (II) (about 3%). In neither cage 
was dehydroisoandrosterone isolated. The oral 
administration of 17a-hydroxy-progesterone to A 
resulted in the isolation of II (0.08%) and 3a, 17a- 
dihydroxy-pregnan-20-one (0.2%). When adminis- 
tered to C, only 3a-hydroxy-pregnan-20-one (III) 
(identified by m.p., mixed m.p. and IR) was iso- 
lated in 0.2% yield. The i.v. administration of 
Compound § to A gave urinary I and II (ratio 
1:8) in 7.5% yield. From the urine of 2 patients 
(B and D) given 118,17a-dihydroxy-A‘-pregnene- 
3,20-dione orally, 118-hydroxy-androsterone 
(4%), 11-keto-etiocholanolone (2%) and 3a,17a- 
dihydroxy-pregnane-11,20-dione (11%) were iso- 
lated. From B, 11-keto-androsterone (2.3%) was 
also recovered. A new compound was isolated 
from both urines and was identified as 3a,17a- 
dihydroxy-A°-pregnen-20-one (1.7%) (m.p. 210- 
212°C, {als’ = +56.5°). This was identified by 
partial synthesis from 3a,17a-dihydroxy-preg- 
nane-11,20-dione by NaBH, reduction of the 
corresponding 20-ethylene ketal, dehydration of 
the 118-hydroxyl group with POCI; and hydroly- 
sis with AcOH. From both urines 3a-hydroxy- 
pregnane-11,20-dione (1%), identified by m.p., 
mixed m.p. and IR was also isolated. The finding 
of this substance in these experiments as well as 
3a-hydroxy-pregnan-20-one (III above) demon- 
strates the in vivo conversion of C22-l7a-hy- 
droxylated steroids to C2-17-desoxy-metabolites 
(cf. Science 120: 788, 1954). 


882. Ribonuclease inhibitor in rat liver. 
Jay S. Rotu (introduced by J. S. Hepsurn). 
William Goldman Isotope Lab., Div. of Biological 
Chemistry, Hahnemann Med. College, Philadel- 
phia, Pa. 

Previous investigations (J. S. Rotn J. Biol. 

Chem. 208: 181, 1954) indicated the presence of a 

ribonuclease (RNase) inhibitor in rat liver ho- 


-‘mogenate, active in the pH range 6.8-7.8. In the 


present studies the inhibitor was found prin- 
cipally in the supernatant fraction of the homog- 
enate, remaining after centrifugation at 58,000 X 
g for 1 hr. It is probably similar to the one men- 
tioned by Pirotte and Desreux (Bull. soc. Chim. 
Belg. 61: 167, 1952) as occurring in guinea pig 
liver supernatant. The RNase activity of « rat 
liver mitochondria preparation was inhi! ited 
67% at pH 7.8 and 12.5% at px 6.0 after incuba- 
tion with 1.0 ml of supernatant containing 0.58 
mg N/ml. A similar quantity of supernatant 
inhibited the activity of 0.02y of eryst:Jline 
pancreatic RNase 90% at pu,7.8. With the /atter 
purified enzyme, inhibition varied from 407% 4 
pH 6.0 to 90% at px 8.0. The inhibitor is probably 
not heparin, as heating in a boiling water ba‘h for 
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1: min. completely destroyed the inhibitory 
action. Heating a purified heparin solution under 
the same conditions did not affect its inhibitory 
action on RNase. The heat labile inhibitor was 
also present in the supernatant from lung, kidney 
and spleen. Studies on the kinetics and mecha- 
nism of the inhibition as well as the action of 
sulfhydryl reactants on the inhibitor were car- 
ried out and will be reported elsewhere. (Sup- 
ported by a Natl. Cancer Inst. grant C-2312.) 


88. Qualitative differences in eluted auto- 
antibodies of acquired hemolytic anemia. 
Karu L. Rota anp ABRAHAM M. FRuMIN (in- 
troduced by Crcrt1a RriEGEL). Dept. of Re- 
search, Albert Einstein Med. Ctr., Southern 
Div., Philadelphia, Pa. 

Autoantibodies were eluted from erythrocytes 
of 9 patients with acquired hemolytic anemia. 
This was accomplished by incubating the pre- 
cipitated cell stroma with phosphate-citrate 
buffer at pu 3.1, followed by dialysis against 
distilled water, adsorption with colloidal trical- 
cium-phosphate (to remove impurities) and elu- 
tion with 0.5m sodium citrate. Antibody activity 
was found to be completely adsorbed on Ca-phos- 
phate in 2 cases. No adsorption occurred in the 
remaining 7 preparations. The eluates were 
subsequently saturated to 70% with recrystallized 
ammonium sulphate, the resulting precipitate dis- 
solved in 345 vol. dist. water and redialyzed. This 
concentrated material yielded on final dialysis a 
small precipitate. Antibody activity with an 
average titer of 1:1000 was associated in 7 cases 
with the supernatants. In the remaining 2 cases 
(different from the preceding ones mentioned) the 
activity was concentrated in the sediment and 
was soluble only in saline. Spectrophotometric 
studies on these partly purified eluates showed 
adsorption at 4100 A, in all preparations, includ- 
ing eluates from normal red cells used as con- 
trols. In the ultraviolet range, all normals and the 
2 preparations with affinity to Ca-phosphate, ad- 
sorbed at 2800 A, 6 between 2750-2650-A, and one 
preparation had a very sharp maximum at 2580 A 
only. These data, together with inhibition studies 
of antibody activity by anti human rabbit sera 
(to be presented), indicate qualitative differences 
among autoantibodies. The correlation of these 
observations with types of acquired hemolytic 
anemia will be discussed. (Supported by grant 
¥H-1919 from the Natl. Insts. of Health and by 
the J. Wagman Fdn., Philadelphia.) 


84. Heterogeneity of desoxypentose nucleo- 
proteins. JEAN RoTHERHAM,* Dorotuy D. 
Scnorretius,* J. Logan Irvin AND ELINOR 
Moore Irvin. Dept. of Biological Chemistry, 
Univ. of North Carolina, Chapel Hill. 
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The desoxypentose nucleoproteins of the nuclei 
of rat liver cells can be separated into two frac- 
tions by extraction of the disintegrated nuclei 
with 0.05 m sodium citrate at pu 7. These frac- 
tions differ in analytical composition and in 
physical properties. The average ‘citrate soluble’ 
fraction in the freshly isolated nuclei of the 
livers of normal adult rats was 32% (range, 21- 
44) of the total. desoxypentose nucleoprotein. 
Higher percentages of the ‘citrate soluble’ frac- 
tion were found in the nuclei of regenerating 
livers and of hepatomas. The desoxypentose 
nucleoprotein, which is soluble in 0.05 m sodium 
citrate at pH 7, is precipitated practically quan- 
titatively at pu 5. The fraction which is insoluble 
in 0.05 m sodium citrate can be extracted in vary- 
ing degrees by borate buffers of ionic strength 0.01 
or 0.6 — 1, and by 1 m sodium chloride. Extracts 
of the desoxypentose nucleoprotein in borate 
buffers of high ionic strength were found to be 
heterogeneous by electrophoresis-convection. The 
proportions of the two desoxypentose nucleopro- 
tein fractions, as separated by extraction with 
0.05 m sodium citrate, are not appreciably 
changed when suspensions of liver cell nuclei are 


- allowed to stand in 0.25 m sucrose solution at 5° 


for 20 hr. unless the nuclear suspensions are 
badly contaminated with cytoplasmic fractions 
or unless the nuclear membranes are damaged. 
This suggests that the two fractions are pre- 
formed in the intact nuclei and are not the re- 
sult of enzymatic degradation. (Aided by a grant 
from the American Cancer Society, recommended 
by the Committee on Growth of the Natl. Re- 
search Council.) 


885. Fingertip method for determination of 
salicylate levels in blood. J..I. Routu, W. 
D. Paut,* Emrit1o ARREDONDO* AND R. L. 
Dryer.* Clin. Biochemistry Lab. and Div. of 
Physical Medicine and Rehabilitation, State 
Univ. of Towa, Towa City. 

In our studies on salicylate metabolism we have 
determined salicylate levels in all types of body 
fluids, whole blood, plasma, serum and tissue 
samples. At times we have been handicapped by 
low salicylate levels, insufficient samples, and 
necessity for sampling by venepunctures. To 
overcome the problems of repeated venepunctures 
we have developed a micro method employing 
fingertip specimens of blood. The method of 
Brodie et al., in which the proteins are precipi- 
tated by hydrochloric acid, the salicylates ex- 
tracted with ethylene dichloride and the color 
developed with ferric nitrate, was used as the 
basis for the micro method. Fingertip specimens 
of blood, 0.2 cc, were added to various precipitat- 
ing agents and the released salicylate extracted 
by ethylene dichloride. Among the reagents 
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studied, tungstic and hydrochloric acids were 
satisfactory for precipitating the proteins and 
several concentrations of these agents were 
studied. When salicylate was added to blood 
specimens the recovery from hydrochloric acid 
was slightly better than that from tungstic acid. 
Calibration curves were prepared using both 
precipitants and were compared with similar 
curves employing plasma and whole blood in the 
Brodie macro method. The whole blood curve 
using hydrochloric acid as the precipitant was 
exactly superimposable upon the whole blood 
macro method curve. Subjects were given sali- 
cylate containing preparations and blood levels 
were determined on fingertip specimens at vari- 
ous times after ingestion. The values compared 
favorably with macro method values on venous 
blood. 


886. I-131 salivary clearance studies in the 
dog. W. R. RueGAMER (introduced by J. M. 
McK issBin). Dept. of Biochemistry, State Univ. 
of New York Med. Ctr., and Radioisotope Unit, 
VA Hosp., Syracuse, N. Y. 

A study has been made of the salivary clearance 
of intravenously administered I[-131 
thyroid analogues in the dog. With the aid of 
paper chromatographic techniques, it was ob- 
served that the salivary glands clear only iodide, 
and that analogues such as diiodotyrosine, tri- 
iodothyronine and thyroxine are not cleared in 
detectable amounts. It cannot be deduced from 
the data whether deiodination takes place in the 
salivary glands or elsewhere, but if the principal 
site is the salivary glands, then this mechanism 
is independent of the salivary secretion of iodide. 
Any iodide liberated by such a deiodination 
mechanism must be delivered directly into the 
blood stream rather than passing through the 
saliva first. However, the rate of the salivary 
secretion of I-131 iodide resulting from the deio- 
dination of injected analogues is a function of the 
plasma level of I-131 iodide, which in turn is 
dependent upon the rate of deiodination. The 
deiodination of diiodotyrosine is essentially com- 
plete in 1 hr., and after equilibrium has obtained 
between plasma I-131 iodide and the other body 
compartments, clearance of iodide from the 
plasma proceeds at a simple exponential rate. 
Because of the rapid and compiete binding of 
triiodothyronine and thyroxine to the plasma 
proteins, a kinetic analysis was not possible in 
the case of these compounds. 


887. Role of dietary protein in normal rat 
proteinuria. H. W. Rumsretp, Jr. (intro- 
duced by Max N. Hurrman). Dept. of Bio- 
chemistry, Univ. of Texas, Southwestern Med. 
School, Dallas. 
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The previously reported 2-fold or greater in- 
crease in the protein excretion of normal rats 
produced by raising the protein content of the 
diet from a low level (12-18%) to a high level 
(50%) has been studied. Equivalent increases in 
proteinuria were produced by 50% levels of 3 
different proteins: casein, egg albumin and fibrin; 
or by combinations of these proteins to give a 
50% level. Electrophoretic analysis of the pro- 
teins excreted by rats on these diets showed no 
marked differences. The major component had 
a mobility similar to serum a-2-globulin as re- 
ported by others. These findings indicated that, 
regardless of the nature of the dietary protein, 
the same mechanism was probably responsible 
for the increased protein excretion. The most 
obvious common denominator in these experi- 
ments was urea excretion. Hence, urea was fed or 
injected and the proteins excreted were found to 
be electrophoretically the same as those ob- 
served when intact proteins were fed. With few 
exceptions the excretion of protein and urea 
paralleled each other. Diuresis experiments per- 
mitted separation of the effect of urea from the 
concurrent effect of increased urine output. The 
results suggest that the increased volume of 
urine produced by the passage of larger quan- 
tities of urea may be the important factor which 
aids the passage of globulins through the glom- 
erulus or interferes with their reabsorption in the 
tubules. 


888. Inhibition studies on the mechanism of 
iron metabolism by liver slices. PAuL Satt- 
MAN, Rospert D. Fiskin AND Srpney B. BEL- 
LINGER (introduced by WALTER Marx). Dept. of 
Biochemistry and Nutrition, Univ. of Southern 
California, Los Angeles. 

The uptake of iron by liver slices is not directly 
dependent upon respiratory energy. Rat liver 
slices are incubated for 30 min. in the presence of 
Fe® (as ferric ammonium citrate) under various 
conditions, and both radioactivity and total iron 
determined. Cations, in general, are actively ac- 
cumulated only by respiring tissue. The uptake of 
iron by liver slices, however, is enhanced by re- 
spiratory inhibitors, such as anaerobiosis, su!f- 
hydryl blocking agents (p-chloromercuribenzo:‘e, 
iodoacetamide), and dinitrophenol. Sulfhydry! 
compounds (BAL, cysteine and glutathione) ‘1- 
hibit iron uptake. Of several divalent metal 
tested, only Mn** and Cut** inhibit and cau 
40-50% decrease in iron uptake. The process ‘0¢ 
not appear to be one of exchange, since radio- 
uptake parallels the increase in total iron. % ‘i 
exchange is minor, is also shown by the fact ‘‘:at 
loss of radio-iron from slices is but little aff« ‘ed 
by the presence or absence of iron in the med um. 
Sulfhydryl blocking agents and dinitrophenc! do 
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pot influence the rate of loss of iron from tissue. 
Anaerobiosis increases, Mn**+ and Cut* decrease 
rote of iron loss. It appears that iron passes 
t! rough the cell membrane in both directions by 
pussive processes. Iron, once inside the cell, is 
bound in some manner. The various agents tested 
a‘‘ect either the passive entry or the binding of 
iron. (Supported by grant-in-aid from the Ameri- 
evn Cancer Society, California Div.) 


89. Properties of L-serine and L-threonine 
dehydrases of liver. Francis W. Sayre (intro- 
duced by D. M. GREENBERG). Dept. Physiologi- 
cal Chemistry, Univ. of California School of 
Medicine, Berkeley. 

Dehydrases for serine and threonine, that de- 
aminate these amino acids, have been known for 
some time and several preparations of these en- 
zymes have been made from bacterial materials. 
(D. M. Greenserc, Chem. Pathways of Metab- 
olism. II: 54, 1954). It has been assumed by many 
investigators that 1 enzyme is responsible for the 
action on the 2 substrates. Preparations have now 
been obtained from sheep liver which act on these 
2 amino acids separately. L-threonine dehydrase 
and t-serine dehydrase have been separated by 
controlled heat denaturation and subsequent am- 
monium sulfate fractionation. The 2 preparations 
show specific differences with regard to their co- 
enzymes and the stability of the binding of these. 
The serine dehydrase (43-fold purification) shows 
a requirement for pyridoxal phosphate, adenylic 
acid and glutathione for maximum activity, while 
the threonine dehydrase preparation (79-fold 
purification) does not require any of these mate- 
rials for maximum activity until the preparation 
has been aged for at least a month. Magnesium 
ion, which has been implicated as an activator of 
the bacterial enzyme, is without any activating 
effect on either preparation, and is, indeed, 
slightly inhibitory. Serine dehydrase acts on 
L-serine, but not on p-serine, p-threonine, L-threo- 
nine, pL-phenylserine and pu-homoserine. The 
threonine dehydrase preparation does not act on 
D-threonine, pD-serine, pL-phenylserine or DL- 
homoserine, but it does act to a slight degree on 
L-serine. The observed activity of .L-threonine 
dehydrase on L-serine may be due to an actual 
activity of the enzyme on this substrate, or it 
may be due to an incomplete separation of the 
L-serine dehydrase from this preparation. 


89. Nucleic acid composition of purified 
preparations of poliomyelitis virus. FREp- 
baick L. SCHAFFER AND CARLTON E. SCHWERDT 
(‘ntroduced by WENDELL M. Stan.eEy). Virus 
Lab., Univ. of California, Berkeley. 

Uniform, spherical particles with which polio- 
hyclitis virus infectivity is associated have been 
co.centrated and purified from the fluids of 
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MEF-1 virus infected, monkey kidney epithelial 
cell tissue culture (Proc. Soc. Exper. Biol. & Med. 
86: 310, 1954). One liter of tissue culture fluid yield- 
ed approximately 0.1 mg of particles. Preparations 
of these particles were homogeneous by the meth- 
ods of electrophoresis, analytical ultracentrifuga- 
tion and electron microscopy. Control prepara- 
tions from normal tissue culture cells failed to yield 
measurable quantities of comparable particles. 
Nitrogen and phosphorus analyses and ultra- 
violet absorption measurements suggested that 
the particles are nucleoprotein and that the 
nucleic acid constitutes approximately 30% of 
the mass. This is compatible with the dry weight 
density determined by an ultracentrifugal method. 
The orcinol and indole color reactions indicated 
that 95% or more of the total nucleic acid is of the 
RNA type. DNA, if present, is at a level within 
the limits of error of the method. Chromato- 
graphic analyses have been made to determine the 
base composition of the nucleic acid moiety of the 
particles. 


891. Phosphopeptides from acid hydrolyzed 
P®.labeled diisopropylphosphoryl chymo- 
trypsin. Norwoop K. ScuHarrer, SIDNEY 
HarsHMAN,* Ropert R. ENGLE* anp RICHARD 
W. Drisko.* Enzyme Chemistry Branch, Chemi- 
cal Corps Med. Labs., Army Chemical Center, Md. 
Diisopropyl phosphorofluoridate (DFP) in- 

activates chymotrypsin to form the monophos- 
phorylated derivative, diisopropylphosphoryl 
chymotrypsin (DPChtr). In previous reports 
(Federation Proc. 11: 282, 1952; 13: 289, 1954) the 
isolation of P*-labeled serine phosphoric acid and 
phosphoserylglycine from P*®-labeled DPChtr 
partially hydrolyzed with 2 n HCl at 100° has been 
described. In the present work the P*®-labeled 
phosphopeptides obtained from DPChtr partially 
hydrolyzed with 12 n HCl at 37° for 3 days are 
reported. Fractionation of the hydrolysate with 
Dowex 50 chromatography resulted in the separa- 
tion of phosphoserylglycine, aspartylserine phos- 
phoric acid and aspartyl-phosphoserylglycine. 
Two other fractions are either asparaginylserine 
phosphoric acid and asparaginyl-phosphoseryl- 
glycine or the isopropyl] derivatives of the corre- 
sponding aspartyl peptides. The incomplete evi- 
dence to date favors the asparaginy] structures, in 
which case the aspartyl peptides would represent 
secondary products. 


892. Binding and release of histamine. Ricu- 
ARD W. Scuayer. Rheumatic Fever Research 
Inst., Northwestern Univ. Med. School, Chi- 
cago, Ill. 

I-Isonicotinyl-2-isobutylhydrazine is the most 
powerful inhibitor yet found for ‘histamine- 
metabolizing enzyme II’ an unidentified hista- 
mine-metabolizing enzyme present in most spe- 
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cies. When used with aminoguanidine, a diamine 
oxidase inhibitor, it almost completely stops 
histamine metabolism in guinea pigs. Rats fed a 
protein-free diet containing antibacterials and 
given aminoguanidine to prevent histamine de- 
struction, excrete a small quantity of histamine 
in the urine; this is greatly increased by injecting 
48-80, a histamine-release agent. Cortisone and 
Phenergan prevent the edema caused by 48-80 but 
do not reduce the amount of histamine released 
and excreted in the urine. Rats pretreated with 
cortisone bind C" histamine in the abdominal skin 
after injection of C™ t-histidine at less than 20% 
of the rate in normal animals. When C"‘ L-histidine 
is incubated with rat abdominal skin in Tyrode 
solution, a small percentage is converted to C' 
histamine and bound in stable form. This hista- 
mine, bound in vitro, can be partly released by 
48-80. Skins of rats pretreated with cortisone bind 
less than 25% as much as C" histamine as normal 
skins. Adrenalectomy increases the amount bound 
by about 50%. Skins from rats depleted of skin 
histamine by repeated injections of 48-80 bind up 
to 6 times as much new histamine as normal skins. 
The effect of cortisone is due to prevention of 
histamine formation, and not to a disruption of 
the binding mechanism. The possibilities that 
histidine decarboxylase is inhibited, or that corti- 
sone prevents histidine from reaching the site of 


decarboxylation and binding, are being investi- 
gated. 


893. Transamination studies with adenine, 
cytosine and a-ketoglutarate. ARNoLD H. 
ScHEIN AND Epwin M. Brown (introduced by 
Haro.p B. Pierce). Dept. of Biochemistry, Col- 
lege of Medicine, Univ. of Vermont, Burlington. 
Transamination between amino purines, cyto- 

sine and a-ketoglutarate in the presence of suspen- 

sions or extracts of E. coli (Strain B or Crooks) 
has been reported by Gunsalus and Tonzetich 

(Nature, 170: 162, 1952). A reaction of this type 

would undoubtedly provide interesting alternate 

pathways of purine and pyrimidine metabolism. 

We have endeavored to repeat this work and to 

explore the possibilities of a similar reaction in 

mammalian tissues. The same strains of E. coli 

(Crooks and B) were grown and harvested by the 

usual procedures. The complete medium contain- 

ing pyridoxal was similar to that described by 

Gunsalus. Whereas the workers cited above esti- 

mated glutamic acid from paper chromatograms 

by visual comparison of ninydrin-colored spots 

(derived from small aliquots of their complete 

system and from known amounts of glutamic acid), 

we have eluted the colored spots with ethanol and 
have measured the optical density of the colored 

compounds according to the method of Giri (J. 

Ind. Inst. of Sci. 34: 305, 1952). Glutamic acid was 
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also estimated from CO: evolution when the com- 
plete system was shaken anaerobicaly with a 
specific glutamic acid decarboxylase. To date 
there is no clear-cut evidence that glutamic acid 
was formed by transamination of adenine or 
cytosine with a-ketoglutarate. 


894. Rotary diffusion coefficients of proteins. 
Harowup A. ScuHeraGa (introduced by Haroip 
H. Wiuutams). Dept. of Chemistry, Cornell 
Univ., Ithaca, N. Y. 

The rotary diffusion coefficient is a measure of 
rotational Brownian motion and is useful for the 
determination of particle size and shape in studies 
of the configuration of protein molecules in solu- 
tion. These coefficients are usually determined by 
flow birefringence or dielectric dispersion. As a 
result of recent theoretical developments for 
ellipsoidal particles there are 2 additional experi- 
mental methods which will provide such data. 
These involve 1) non-Newtonian viscosity and 2) 
ultrasonic shear waves. In order to apply these 
theories to experimental data extensive computa- 
tions have been carried out with the aid of a 
computing machine by expressing the theoretical 
results in terms of Legendre coefficients pre- 
viously evaluated in the related problem of flow 
birefringence. As a result, data are available for 
the dependence of the viscosity on the size and 
shape of the ellipsoidal particle, and on the veloc- 
ity gradient (for non-Newtonian viscosity), and 
on the frequency of the shear waves (for the ultra- 
sonic shear wave technique). A _ preliminary 
application of the theory of non-Newtonian vis- 
cosity to solutions of tobacco mosaic virus by 
Wada gives values for the size and shape in good 
agreement with other methods. A discussion of 
the various methods and a comparison with data 
in the literature will be presented. 


895. Proteins of human synovial fluid. Karu 
Scumip AND Epitu C. Rosa.* R. W. Lovett 
Memorial Labs., Massachusetts Gen. Hosp., und 
Dept. of Biophysical Chemistry, Harvard Med. 
School, Boston. 

In a previous publication from this laboratory 
(Rores, Per~MAN, KAUFMAN AND Bauer, J/. 
Clin. Investigation 33: 311, 319, 1954), it was 
shown that the electrophoretic pattern of human 
synovial fluid has many similarities to that of 
plasma. In continuing this work, investigations 
were undertaken aiming at the characteriza‘ion 
of the protein components in joint fluid. For ‘his 
purpose the following chemical and phys'°0- 
chemical methods were used: separation of ‘he 
proteins by solubility according to Cohn’s Method 
6 and 10; electrophoretic and ultracentrifugal 
analyses of the resulting fractions; determination 
of the hexose and cholesterol content, and analysis 
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for ion-binding capacity, tendency to clot and 
immunochemical reactions. For this study joint 
fluid, pre-treated with hyaluronidase, and plasma 
from the same patients (rheumatoid arthritis and 
neuroarthropathy) were investigated simulta- 
neously. The results obtained may be summarized 
as follows: 1) differences between synovial fluid 
and plasma were noted, inasmuch as the ratio of 
cholesterol to protein was found to be consist- 
ently lower in joint fluid and its fractions; 2) tak- 
ing solubility groups (fraction I-VI) as reference 
points, each set of fractions exhibited essentially 
the same properties when examined by the above 
mentioned methods. It appeared, therefore, that 
the proteins in joint fluid are, for the most part, 
‘identical’ with those of plasma. (Grants in sup- 
port of these investigations received from the 
Helen Hay Whitney Fndn., N. Y., and from the 
Natl. Insts. of Health, A-509.) 


896. Formation of purine compounds in phos- 
phate-starved bakers’ yeast. GERHARD 
Scumipt, K. SerRaypARIAN,* L. M. GREEN- 
BAUM,* M. Liss,* M. D. Hickry* anp §S. J. 
THANNHAUSER. Boston Dispensary and the 
Depts. of Biochemistry and Physiology, Tufts 
Med. School, Boston, Mass. 

During a 15-hr. period of incubation of washed 
bakers’ yeast in a phosphorus free medium, the 
dry weight of the yeast cells/l. increases 3- to 
5-fold, their total sulfur content 3-fold, their 
protein nitrogen 2- to 3-fold, their NPN 3-fold 
and their cell number 2.5-fold. The pyrophospha- 
tase activity per liter yeast cell suspension in- 
creases 2-fold, the phosphatase activity approxi- 
mately 8-fold. Despite the fact that the yeast 
cells are capable of doubling or trebling their 
protein nitrogen content, no biosynthesis of 
purines and pyrimidines occurs in phosphorus 
free media. After the transfer of the phosphate 
starved yeast cells to a phosphate containing 
medium which is free of ‘growth factors’ (biotin, 
nicotinamide, etc.) a rapid de novo formation of 
purine and pyrimidine compounds (including 
nucleic acids) occurs, the extent of which is much 
larger than the almost negligible assimilation of 
protein N during this period. Addition of methio- 
nine to phosphate medium produced a net in- 
crease of 30% of the formation of total purine 
groups. Omission of sulfate from the media of the 
P-starvation and P-assimilation periods sup- 
pressed most of the purine formation which could 
be fully restored, however, by supplementing 
the last medium with sulfate or methionine. The 
mechanism of the methionine activation is not a 
stoichiometric transfer of its methyl group since 
the specific radioactivity of the newly formed 
purines was only 5 to 10% of that of the C'H;- 
methionine of the medium. 
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897. Enzymatic synthesis of porphobilinogen 
from 5-aminolevulinic acid and its con- 
version to porphyrins. Martin P. SCHULMAN. 
Dept. of Biochemistry, State Univ. of New York, 
Med. College, Syracuse. 

Both porphobilinogen and 6-aminolevulinic acid 
form several porphyrins when incubated with 
pigeon liver acetone powder extracts. By paper 
chromatography and comparison with known 
porphyrins, 3 of these enzymatically formed 
porphyrins have Rf values that suggest uropor- 
phyrin (octacarboxylic), coproporphyrin (tetra- 
carboxylic) and dicarboxylic porphyrin com- 
pounds. When an acetone powder extract, heated 
to 80° and fractionated with ammonium sulfate, 
is incubated with porphobilinogen or 6-amino- 
levulinic acid, the only porphyrin formed is uro- 
porphyrin. Heating the crude extract to 60° 
destroys its ability to form the dicarboxylic 
porphyrin from porphobilinogen or 5-aminolevu- 
linic acid, while the formation of the other por- 
phyrins from the 2 substrates is unaffected. When 
the uroporphyrin formed from porphobilinogen 
by the 80°-treated acetone powder extract is 
incubated with the crude extract, its conversion 
to the other porphyrins is not apparent. The 
extract also converts 6-aminolevulinic acid to 
porphobilinogen, which has been identified by: 
1) the spectrum of the Ehrlich p-dimethylamino- 
benzaldehyde complex, 2) precipitation by mer- 
curic salts and subsequent conversion to uro- 
porphyrin by heating and 3) the same Rf value 
as porphobilinogen on paper chromatograms. The 
enzyme system which converts 6-aminolevulinic 
acid to porphobilinogen can be extracted from 
an acetone powder of chicken liver with pH 7.4 
phosphate buffer, is stable to 80° and has an opti- 
mum pH of 6.4. Heating and fractionating between 
43 and 50% saturation with ammonium sulfate 
results in a 30- to 50-fold purification. Conversions 
of these substrates have been observed in rat 
liver acetone powder extracts. 


898. Incorporation of radioactive lysine into 
protein. RicHarD ScHWEET (introduced by 
Henry Borsook). California Inst. of Technol- 
ogy, Pasadena. 

A soluble fraction prepared from guinea pig 
liver incorporates carboxyl-C'-labeled lysine 
into the proteins. The incorporating system has 
been purified 30-fold. Other amino acids tested, 
including p-lysine are not incorporated. Ca ion is 
required for activity, but is not involved in the 
lysine-protein bond. Incorporation is inhibited 
by —SH inhibitors and activity is restored by 
glutathione, but not by cysteine, thioglycollate 
or sulfide. (Also see Federation Proc., 12: 266, 1953.) 
After treatment of the radioactive protein with 
dinitrofluorobenzene and hydrolysis, all of the 
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radioactivity is found in a-DNP-lysine. Thus the 
lysine is bound to the protein by its e-amino 
group. Treatment with ninhydrin releases 50% of 
the radioactivity, which suggests that the car- 
boxyl group of part of the lysine may not be free. 
Enzymatic degradation of the protein with crys- 
talline pepsin, trypsin and carboxypeptidase does 
not release any C''-lysine. Partial acid hydrolysis 
indicates that the C-lysine linkage has a stability 
corresponding to that of the average peptide 
bond. The fractionation of these partial hydrol- 
yzates with the objective of isolating small lysine- 
containing fragments will be described. 


899. Apparent inhibition of phosphorylase 
induced starch formation by potato ex- 
tracts. SigmuND SCHWIMMER AND W. J. WEs- 
TON.* Western Utilization Research Branch, 
Agriculture Research Service, U. S. Dept. of 
Agriculture, Albany, Calif. 

The apparent formation of starch (as measured 
by starch-iodine blue values) from glucose-1- 
phosphate by ‘partially purified potato phos- 
phorylase was found to be decreased in the pres- 
ence of a preparation derived from alcohol extracts 
of potato. This confirms the results of Lozano and 
Bonner (Plant Physiol. 24: 720, 1949). Extracts 
from potatoes stored at both 5° and 25° were 
effective. This apparent decrease was due in part 
to the reduction of the iodine in such extracts and 
did not occur in the absence of the partially 
purified enzyme preparation. The residual in- 
hibition was traced to a considerable increase of 
the initial lag period in apparent formation of 
starch by phosphorylase. Neither the rate of 
subsequent apparent starch formation following 
the lag period, nor the initial rate and subsequent 
course of inorganic phosphate production was 
affected by such extracts. The results may be 
interpreted as being due to the presence in such 
extracts of low molecular weight phosphorylase 
primers which decrease the average chain length 
and therefore the iodine blue value of the digest 
during the lag phase. 


900. An unknown mineral required by the 
chick. M. L. Scott, A. B. Morrison* AND 
L. C. Norris. Dept. of Poultry Husbandry, 
Cornell Univ., Ithaca, N. Y. 

The results of recent experiments (Poultry 
Sc., in press) demonstrated that a large part of 
the growth response obtained in this laboratory 
when a mixture of 5 unidentified growth factor 
supplements was added to a purified basal diet 
was due to the presence of an unknown mineral 
essential in the mixture. When the neutralized 
ash of a mixture consisting of 6% corn distillers 
dried solubles, 3% fish solubles, 3% grass juice, 
3% dried whey product and 3% penicillin my- 
celium meal was fed to chicks, the average growth 
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response obtained in 7 trials was 64.1% of ‘hat 
obtained from the intact mixture. The addition 
to the basal diet of all trace minerals known to be 
required by the chick did not improve growth. 
Further studies have shown that the growth re- 
sponse obtained from the neutralized ash is not 
the same as that produced by antibacterial agents 
since a larger growth response is obtained from 
the neutralized ash when the basal diet contains 
0.022% chlortetracycline HCl (aureomycin) and 
1% succinylsulfathiazole (sulfasuxidine), than 
is obtained when the basal diet does not contain 
these drugs. In subsequent studies designed to 
determine the distribution of the unknown min- 
eral in the components of the mixture of unidenti- 
fied growth factor supplements, the basal diet 
used has contained the above antibacterial agents. 
Preliminary results indicate that the unknown 
mineral is present in largest amounts in the corn 
distillers’ dried solubles portion of the mixture. 
Further studies with intact corn distillers’ dried 
solubles have shown, however, that the unidenti- 
fied growth factor content of this material cannot 
be explained fully on the basis of its content of 
inorganic constituents. 


901. Formation of autoprothrombin from 
purified prothrombin preparations by 
means of a purified platelet factor 3 prepa- 
ration. WaLtTeR H. Seecers, Norma ALK- 
JAERSIG* AND SHIRLEY A. JoHNsoN.* Dept. of 
Physiology and Pharmacology, Wayne Univ. Col- 
lege of Medicine, Detroit, Mich. 

When purified prothrombin (Record Chem. Progr. 
13: 143, 1952) is placed in solution with calcium 
ions and a purified preparation of platelet factor 
3 an inactive derivative of prothrombin forms. 
This derivative does not become thrombin in the 
modified 2-stage analysis for prothrombin. When 
the prothrombin preparation loses its reactivity 
a powerful accelerator of prothrombin activation 
forms. This we referred to as the formation of 
autoprothrombin. This inactivated prothrombin 
preparation can be transformed to thrombi» by 
adding sodium citrate to give a 25% concentration. 
The resulting thrombin solution is devoid of auto- 
protbrombin activity. Our interpretation of these 
findings is that prothrombin, in association with 
platelet factor 3 and calcium ions, itself t: :ns- 
forms to autoprothrombin. Thus, a derivativ > of 
prothrombin becomes an accelerator of the 
interaction of prothrombin, serum Ac-glo! iD, 
thromboplastin and calcium ions. In the a 
tion of prothrombin the inactive deriv: 
autoprothrombin, does not yield thrombin 
can change to thrombin in 25% sodium ¢ i* 
solution. It is considered that this work b: 
close relationship to concepts expressed by «* 
terms as stable factor, factor VII, proconv: 
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hat convertin, SPCA and SPCA precursor, hyper- 
100 § +e ctive prothrombin, cothromboplastin and pro- 
» be th:ombinogen. The publications embodying these 
vth. terms are most likely related to a derivative of 
or prothrombin rather than to a separate ‘new’ 
- elo: ting factor. 

ents 

rom 902. Solubility of sulfur hexafluoride in bio- 
ains Jogical fluids. JuLtius SENpRoy, JR. AND 
and Jiarotp A. Couuison.* Div. of Chemistry, 
than Naval Med. Research Inst., Bethesda, Md. 
\tain The recent use in respiratory work, of sulfur 
d to @ hexafluoride, a heavy, inert gas possessing unusual 
min- {§ physical and chemical properties, makes desirable 


enti- J the availability of data on its solubility char- 
diet § acteristics. The values for a (Bunsen solubility 
ents. J coefficient) determined over the temperature 
nown # range of 15-40°C, are lower for SF, than for any 
corn § gas studied to date (0.004 at 37°). On the other 
ture. ff hand, the oil: water solubility ratio is higher than 
dried § that reported for any gas except radon, being 
lenti- § 55 at 25° and 65 at 37°. The solubility of SF¢ in 
unnot § plasma and in whole blood, determined at 37°, 
nt of § likewise, shows wide variance in the plasma: water 
and blood: water ratios, from the value (usually 
1.00) found for other gases studied. These ratios 
from § are, for dog 1.42 and 2.40, for man 1.57 and 1.63, 
by § and for sheep 1.25 and 1.60, respectively. ,The 
repa-® factors accounting for the interspecies variation, 
ALK-§ will be studied in future work. 


pt. o 
co 93. Radioiron utilization in reticulated 


human and avian erythrocytes. L. M. 
SHarPE, ALLYN B. Ley, Loretta CHEONG AND 


Progr. : 
H. Beyer (introduced by LigeBe CAVALIERI). 









Jeium 
til Sloan-Kettering Inst., Div. of Physics and Bio- 
forms. physics and Clin. Investigation, Memorial Ctr., 


in the New York City. 

When Ctitical examination of the various procedures 
for non-heme iron extraction from erythrocytes 
has resulted in the adoption of a modified pyro- 
phosphate-trichloracetic acid method. All cells 
thus far assayed, both human and avian, have 
yielded values which are within the limits indi- 
ations cated by oxygen capacity data. The method lends 
¢ nato-f elf to routine clinical use. In vitro uptake 
£ these fy “Udies of radioiron in erythrocytes should permit 
ith y “Wleulation of the non-heme and heme pool sizes, 
ras without extraction of the entire non-heme pool, 
— from the relationship Swaa + Su(l — a) = Sr. Syu, 
of the Si, Sp refer to the specific activities of non- 
obvi, heme, heme and total iron, respectively, and a 
va- qs the non-heme fraction of the total cell iron. The 
taleulated a was higher than the directly meas- 


tivity 
vation 
jon of 
‘ombin 
bin by 


vaiive, 


put@ ved « in the avian blood. Analysis of the data 
c irate 88sts the presence of a non-heme iron-contain- 
bc vs afg'"8 cellular component which is not extractable 
yy such mith pyrophosphate and which has a_ higher 
vvo-tin, gy Pee fie activity than that of the extractable 
iraction. Good agreement between the calculated 
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and measured a was obtained in human hemolytic 
anemia blood. The specific activity data also 
indicate that the non-heme pool may represent a 
labile pool for heme iron. If this be the case, the 
non-heme pool, in 1 experiment, would have to 
turn over at least 10 times/hr. The requirements 
for such a rapid turnover rate could only be met 
by assuming a rapid exchange between heme and 
non-heme iron. This condition is indicated by: 
plasma Fe — NHFe + Heme Fe. Assay of the 
change in non-heme specific activity of radio- 
active erythrocytes incubated in saline indicates 
that some exchange does occur but not at the 
rate indicated by the above hypothesis. It was 
concluded either that plasma is required as a 
suspending medium for rapid exchange to occur 
between heme and non-heme iron, or that the 
extractable non-heme pool does not represent the 
metabolic pathway for iron utilization in heme 
synthesis. (Supported in part by AEC Contract 
# AT (30-1)-910.) 


904. Release of amino acids during peptic 
digestion as a determining factor in the 
biological value of proteins. A. LEONARD 
SHEFFNER, GLADYs EcKFELpT* AND HARRY 
Spector.* Quartermaster Food and Container 
Inst. for the Armed Forces Chicago, Il. 

A variety of proteins was digested in vitro with 
pepsin, trypsin and erepsin, in that order. At each 
step measurement was made by microbiological 
assay of the free and polypeptide forms of the 8 
amino acids essential in adult human nutrition 
plus cystine and tyrosine. Peptic digestion re- 
sulted in the release of essential amino acids in 
a markedly different proportion from that present 
in the completely hydrolyzed protein. The pro- 
portion of amino acids freed at the trypsin and 
erepsin stages showed a closer resemblance to 
that of the protein itself. These observations sug- 
gested that the release and absorption of dispro- 
portionate amounts of essential amino acids at 
an early stage in digestion may be an important 
determining factor of the biological value of 
proteins and might explain the large deviations 
which frequently exist between the biological 
value and amino acid indices based upon the 
essential amino acid content of proteins. Conse- 
quently, an amino acid index was devised in the 
present study which takes into consideration the 
proportions existing among the essential amino 
acids freed by in vitro peptic digestion. Excellent 
correlation was found between the new amino 
acid index and the biological value of whole egg, 
egg albumin, casein, defatted whole egg, soy flour, 
white flour and brewers’ yeast. 


905. Metabolism of a-aminoketones and 
a-amino-§-ketoacids. Davin SHEMIN, SuHI- 
MON GatT,* Rupr Scumip* aNnpb_ IRVING 


4 
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Weuixy.* Dept. of Biochemistry, College of 
Physicians and Surgeons, Columbia Univ., 
New York City. 

We have demonstrated the formation of the 
aminoketone, 5-aminolevulinic acid, from ‘active’ 
succinate and glycine and its conversion to proto- 
porphyrin. The obligatory intermediate in the 
formation of the aminoketone was a-amino-f- 
ketoadipic acid and the obligatory intermediate 
in porphyrin formation was the monopyrrole, 
porphobilinogen. In order to obtain more direct 
evidence for the formation of these intermediates 
we have studied the conversion of 6-arainolevu- 
linie acid and a-amino-8-ketoadipic acid to por- 
phobilinogen and the conversion of the latter 
compound to protoporphyrin. We have succeeded 
in isolating from duck erythrocytes a highly 
purified enzyme system which converts 6-amino- 
levulinic acid to porphobilinogen. Porphobilino- 
gen synthesized in this system from 6-aminolevu- 
linie acid-5-C“ was isolated and characterized 
and the fact that it had twice the molar radio- 
activity of the substrate is direct evidence that 
it was synthesized from two moles of the amino- 
ketone. Further, the radioactive porphobilinogen 
gave rise to labeled protoheme in a cell-free ex- 
tract. The injection of the diethyl-ester of a- 
amino-8-ketoadipic acid into a rat gives rise to 
porphobilinogen, as does 6-aminolevulinic acid. 
We have also found that pyruvate inhibits the 
formation of the aminolevulinic acid and that 
this inhibition is overcome by the addition of 
a-ketoglutarate or succinate. We have interpreted 
this effect of pyruvate to be due to the formation 
from acetate and glycine of a-aminoacetoacetate. 
The latter compound on decarboxylation would 
yield aminoacetone. We have studied the metab- 
olism of aminoacetone labeled with C in the 
aminomethylene group and have found that, 
apart from the fact that it does not yield por- 
phyrins, this carbon atom enters the same meta- 
bolic pattern as does the a-carbon atom of glycine; 
it was found to be utilized for the ureido groups 
of purines, the methyl groups of choline, and is 
converted to formate and carbon dioxide. 


906. Effects of tumors on normal tissue me- 
tabolism in tumor bearing rats: IX. Mis- 
cellaneous factors and tumor removal. 
Irvine R. SHERMAN AND WINIFRED FORREST 
(introduced by C. N. H. Lona). Dept. of Physi- 
ology, Yale Univ. School of Medicine, New Haven, 
Conn. 

Work done in this laboratory demonstrated 
that in rats with tumors growing at a distant site 
the metabolism of several Krebs’ cycle inter- 
mediates was deranged in liver slices. This de- 
rangement manifested itself as a decreased 
oxygen uptake and an increased lactate and cit- 
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rate production. Present evidence indicates that 
this change is a function of the absolute tumor 
mass and is independent of sex, growth and size 
of the rat. Concurrent with the change in metab- 
olism there is an increase in liver size. This in- 
crease continues until the final stages of tumor 
growth when the liver size decreases apparently 
due to the nutritional demands of the tumor. 
There is no significant gross or microscopic differ- 
ence nor difference in chemical composition in 
the enlarged liver as compared to the liver of the 
tumor free rat. Enlarging the liver by inducing 
pregnancy or injecting thyroxine altered the 
metabolism somewhat. The alterations had char- 
acteristics differing from those caused by the 
presence of a tumor. Removal of the tumors 
reversed the metabolic aberrations. At the same 
time the liver size decreased to the tumor free 
state. Some experiments apparently showed no 
reversal. Careful autopsy of the rat carcasses 
revealed growing tumor masses which accounted 
for the difference. (Supported by a grant from 
the Jane Coffin Childs Fund for Med. Research.) 


907. Methylation studies on acetylated ade- 
nylic acids Aand B. M. SHimomura* Anp H. §. 
Lorine. Dept. of Chemistry, Stanford Univ., 
Stanford, Calif. 

Because of the migration of the phosphoryl 
group during the direct methylation of uridylic 
acid, it was concluded by Brown, Magrath and 
Todd [J. Am. Chem. Soc., 1442, 1954] that such a 
procedure could not lead to an unambiguous 
answer regarding the location of the phosphate 
groups in the isomeric nucleotides. In an attempt 
to prevent phosphory] migration during methyla- 
tion, we have converted the isomeric adenylic 
acids to their acetylated derivatives before 
methylation. After acetylation, methylation and 
hydrolysis of both adenylic acids a and }, at 
least 2 products were separated by paper chro- 
matography. Both isomers gave a component 
with an Ry value of 0.56 in aqueous n-butanol 
which migrated like 3,5-dimethyl ribose on paper 
electrophoresis in the borate system of Brown 
et al. In agreement with this conclusion 1 x of 
acid was produced from this compound by perio 
date oxidation. In contrast to the results of Brown 
et al., no product corresponding to the 2,)-di- 
methyl isomer was observed on paper electro 
phoresis of the dimethyl derivative. The signif- 
cance of these results in relation to ribonucleotide 
chemistry will be discussed. 


908. Action of fibrinolysin on fibrin» e- 
Sipnsey Suutman. Dept. of Bacteriolog: and 
Immunology, School of Medicine, Univ. of Bufalo, 
mF. 

Solutions of bovine fibrinolysin have '»en 
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that jg studied in the ultracentrifuge, where they reveal 
mor ™ #major sedimenting component and several minor 
size jg ones. The major peak has a sedimentation con- 
tab- [g stant-concentration dependence that can be ex- 
sin. ( pressed, in Svedberg and g/dl. units, as 6.8-0.36c. 
mor i The other peaks can be expressed as 9.2-0.44c, 
ntly  19.2-1.68¢ and 33.5-3.70c. A refractionated bovine 
mor, {@ fibrinogen “solution shows essentially a single 
‘fer. peak, whose sedimentation rate can be described 
n in @@ 98 7.78-1.00c. Mixtures of fibrinogen and fibrin- 
fthe @ oysin, in which the latter is too dilute to be 
icing i visible in the sedimentation pattern, reveal the 

the fg replacement of the original fibrinogen peak (7.28 
char-  % 0.4 g/dl. fibrinogen) by 4 slower boundaries, 
- the [§ whose rates are 6.0, 4.8, 2.0 and 1.08. 


mors 


nite 9. Enzymatic conversion of acetoacetate to 


acetate and reactions related to energy 


hed transfer occurring in the photosynthetic 
anues bacterium Rhodopseudomonas gelatinosa. 
inted Jack M. Steceu anp ArTuHuR A. Smita (intro- 
from § duced by Paut L. Day). Dept. of Biochemistry, 


eh.) Univ. of Arkansas School of Medicine, Litile 
Reck. 

ade- § Prior studies have shown that energy derived 
H. 8, from the cleavage of acetoacetate to acetate by 
niv., fp intact cells of Rhodopseudomonas gelatinosa could 
be utilized to supply the energy required for 

yhoryl  Teactions such as the formation of acetoacetate 
idylic § from acetone and CO: or synthetic reactions in- 
h and @Volving acetate. The nature of the enzymes 
such a  2volved in such energy transfers have been in- 
guous j’estigated using cell-free enzyme solutions pre- 
phate pared by grinding the bacteria with alumina. 
tempt fg [teatment of the enzyme solutions with Dowex-1 
thyla- ff sin greatly reduced their ability to split aceto- 
lenylicig *etate. Addition of coenzyme A (CoA) restored 
before their activity. The enzyme activity was further 
vn andg@timulated by the addition of succinate but not 
b, atm by acetate. The dependence on CoA suggests 

. chro-f that acetyl CoA was the primary product although 
ponent i Very little of it accumulated during the incuba- 
utanolf™4on period as indicated by hydroxamic acid 
| paper production. Also, the enzyme preparation was 
Brown (gable to acetylate sulfanilamide. The presence 
1 vc off™! acetokmase and succinokinase in the enzyme 
Solutions was indicated by formation of hy- 




















p perio- 
Brown #oxamic acid during the incubation with ATP 
2, 5-di- and acetate or succinate. These reactions also 


Were stimulated by CoA. The enzyme ‘solutions 
Were deficient in phosphotransacetylase as meas- 
ured by the arsenolysis reaction. A postulated 
Scheme of energy transfer consistent with these 
findings will be discussed. 


slectro- 
signifi- 
Jeotide 


noZen. 
! anil. A metabolite of vitamin E from human 
B..jalo,§ wine. Eric J. Simon, ANNE EISENGART AND 

A. T. Mitnorat (introduced by ABRAHAM 
e been, Mazur). Depts. of Psychiatry and Medicine, 
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Cornell Univ. Med. College, New York Hosp., 

New York City. 

Intravenous injection of C'*-labeled a-tocoph- 
eryl succinate into rabbits demonstrated the 
presence in the urine of a glucuronic acid-con- 
jugated metabolite of vitamin E. (Federation 
Proc. 13: 406, 1954). The aglycone had the same 
U.V. absorption spectrum as a-tocopherylqui- 
none, but was shown to be different chemically 
and chromatographically. A similar metabolite 
has been purified and tentatively identified from 
the urine of humans ingesting large quantities 
of bD,L-a-tocopherol. The crude aglycone was 
obtained by hydrolysis with 6-glucuronidase and 
extraction of the hydrolysis mixture with pe- 
troleum ether. A mixture of a major neutral por- 
tion and a small amount of acidic material was 
obtained. The neutral material was purified by 
chromatography on Florex XXS. It displays acid 
character on being warmed with dilute alkali, 
gives a positive hydroxamic acid test, and has a 
carbonyl peak in the infra-red at 1780 cm™!. These 
properties are compatible with the presence of a 
y-lactone in equilibrium with small amounts of 
the y-hydroxy acid. The duroquinone grouping is 
shown to be present by its characteristic U.V. 
absorption spectrum. The analytical results for 
the lactone fit best the empirical formula 
CisH»O,.. The material is tentatively formulated 
to be the lactone of 2-(3-hydroxy-3-methyl-5-car- 
boxypentyl)-3,5,6-trimethylbenzoquinone. Final 
proof for this structure must be obtained by syn- 
thesis. The properties and possible biogenesis of 
this metabolite will be discussed. 


911. Anti-inflammatory activities of several 
9, a-halo derivatives of adrenal steroids 
and related compounds. Frank M. SINGER 
AND ALECK BorMAN (introduced by J. FRIEp). 
Squibb Inst. for Med. Research, New Bruns- 
wick, N. J. 


A cotton pellet implant technique in normal and 


adrenalectomized rats has been used to evaluate 
the anti-inflammatory action of a series of 
steroids. The method is a modification of that 
employed by Meyer et al. (Proc. Soc. Exper. Biol. 
& Med. 84: 624, 1953) and consists of subcutane- 
ously implanting 5-7 mg cotton pellets in the 
upper dorsal area, followed by 4 daily injections 
of. an aqueous suspension of the steroid under 
test. On the 5th day (96 hr. after implantation) the 
pellets are carefully dissected from the animals, 
along with the accumulated granulation tissue. 
Wet and dry weights of the pellets are obtained, 
the dry weights appearing to be more reliable 
indicators of inflammatory response. Linear dose- 
response relationships have been established for 
most of the active steroids tested. The acetates 
of cortisone and hydrocortisone have been found 


= Deis 
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to be of equal activity when administered in 
daily doses of 300, 900 and 2700 ug in adrenalec- 
tomized animals. The anti-inflammatory activity 
of 9a-fluoro-hydrocortisone acetate has been 
found to be 13 times and 9a-chloro-hydrocortisone 
acetate 2.8 times that of hydrocortisone acetate. 
Using hydrocortisone acetate as a standard, 
tentative values have been established for the 
anti-inflammatory activity of the following ster- 
oids which have recently been shown to possess 
adrenocortical activity (Frrep et al., J. Am. 
Chem. Soc., 1955 in press) : 9a-fluoro-corticosterone 
acetate, 4.1; 9a-fluoro-118-17a-dihydroxyproges- 
terone, 0.4, and 9a-fluoro-118-hydroxyprogester- 
one, no activity at a daily dose level of 2.7 mg. Pro- 
gesterone and _  desoxycorticosterone acetate 
showed no activity at dose levels as high as 8.1 
mg/day. The anti-inflammatory activity of a 
number of other substances will also be discussed. 


912. Prosthetic group of succinic dehydro- 
genase. Tuomas P. SINGER AND Epna B. 
Kearney. Edsel B. Ford Inst. for Med. Research, 
Henry Ford Hosp., Detroit, Mich. 

The authors have previously reported the solu- 
bilization and purification of succinic dehydro- 
genase (Biochim. et biophys. acta, 15: 151). This is 
the primary dehydrogenase in the chain of pro- 
teins linking the oxidation of succinate to the 
reduction of cytochrome c, and is characterized 
by its inability to react with dyes other than 
phenazine derivatives. The highly purified enzyme 
(close to homogeneous in the ultracentrifuge) 
contains no hemin and no significant amount of 
any of the known water-soluble vitamins except 
a-lipoic acid (170y/gm). It is not yet known 
whether the latter is an impurity or a functional 
component. Among metal ions only iron is present 
in significant concentration (1 M/135,000 g. in the 
best preparations). The iron is entirely liberated 
by trichloroacetic acid with consequent dis- 
appearance of the amber color of the dehydro- 
genase. The color is also bleached partially by 
hydrosulfite and by succinate; malonate inhibits 
the bleaching by succinate. This and other data 
suggest that iron is a prosthetic group of succinic 
dehydrogenase and that the amber color is due to 
the iron-protein bond, as in the f,-globulin of 
plasma. The iron is extremely tightly bound by 
the enzyme. o-Pbenanthroline does not dissociate 
the iron but forms a red chelate with the holo- 
enzyme which remains fully active. In addition 
to ferrous iron, inorganic phosphate plays a role 
in the activity, since the latter is dependent on 
added phosphate, which is not replaceable by 
arsenate. 


913. Nucleic acid from T7 bacteriophage. 


Rosert L. SINSHEIMER AND KENNETH LUNAN.* 
Dept. of Physics, Iowa State College, Ames. I. 
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In contrast to the nucleic acid of the even -nun. 
bered bacteriophages of the T series, the nucleic 
acid of T7 can be quantitatively degraded to 
mononucleotides by the successive action of pan. 
creatic desoxyribonuclease and purified venom 
phosphodiesterase. The molar proportions of the 
4 mononucleotides thus obtained: are: desoxycy- 
tidylic (0.94), thymidylic (1.06), desoxyadenylic 
(1.05), desoxyguanylic (0.95). The nucleotide 
composition is closely similar to that of the des. 
oxyribonucleic acid of the host bacterium, 
E. coli. Resistance of the phage nucleic acid to 
enzymatic degradation is thus not a prerequisite 
for viral activity. 


914. Enzymatic synthesis of bile salts. Marvin 
D. SripersTe1n (introduced by Supney Upen 
FRIEND). Lab. of Chemical Pharmacology, Nail 
Heart Inst., Natl. Insts. of Health, Bethestla, Md 
Conjugation of bile acids with taurine or glycing 

is known to take place readily in vivo and to som¢ 

extent in liver slices. In the present study we have 
found that a cell-free preparation of mammalia 
liver will carry out the formation of the amid¢ 
bond between cholic acid and taurine at an appre 
ciable rate. On separation of the cell component 
by differential centrifugation, each of the cellulay 
fractions alone was unable to synthesize tauro 
cholic acid; however, recombining the supernatan 
and microsomal fractions gave a system contain 
ing all of the activity of the whole homogenate 

Activity could be destroyed by heating either th 

supernatant or the microsomes at 100° for 5 mir 


prior to incubation. The synthesis will proceeg], 


as well in nitrogen as in air or oxygen. For optima 
enzymatic activity in either the whole homogenat 
or in the microsome-supernatant system thi 
reaction required the presence of Mg**, nicq 
tinamide, ATP, coenzyme A and oxidized DP} 


Since crystalline ATP was active and neither ITH 
nor UTP could substitute for this cofactor, th 

ATP requirement for the reaction would likewis 
appear to be specific. Following dialysis of th 
supernatant fraction all activity was lost unles 
glucose-6-phosphate was added along wit!) tii 
other cofactors. The role of these cofactors i: 
taurocholate synthesis is now under investig «tion 


915. Methionine biosynthesis—betaine ! | an! 
methylase of pigeon liver extracts. '. I 
SLoane, E. Boaerano,* B. Smitu* anv 33. b 
Hurcuineas. Medicinal Chemical Research, imei 
ican Cyanamid Co., Pearl River, N. Y. 
Cell-free extracts of pigeon liver pr )artg, 

according to the method of Berg (J. Biol. 

205: 145, 1953) contain an active betaine (ravi 

methylase enzyme. The methionine synti ¢siz 

from betaine and homocystine was dete mitt 
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micr biologically using Leuconostoc mesenteroides- 
p60. The amount of transmethylation is a func- 
tion of enzyme concentration and time. The cell- 
free oxtract cannot utilize substrate amounts of 
ergo hionine, carnitine, choline, creatine, thy- 
mine formate, glycine, sarcosine, serine, di- 
methvl glycine, formaldehyde, isoleucovorin, 
., Manhy 1roleucovorin or leucovorin as a source of 
cleotide methyl groups. Dimethylthetin chloride, how- 
ee des ever, was an active methyl donor in the system. 
patra Dial) zed extracts and (NH,).SO, fractions do 


acid ” not show cofactor requirements. The reaction 
oT appers to be irreversible, nevertheless, the addi- 

tion of dimethylglycine inhibits the transmethyla- 

tion reaction. The reaction proceeds optimally 
Manvis it ph 7.5. The Km values expressing the affinity 
| UDENTE the enzyme for betaine and homocysteine were 
Ae determined. Under the experimental conditions 


he Km values for both compounds were in the 
same range (Km values: betaine, 6.5 x 10-‘M; 
homocysteine, 8.9 X 10-4M). The pigeon liver 
extract (which Berg has shown to incorporate 
4 formate into the methyl groups of methio- 
nine) does not show a net increase of methionine 
synthesis in the presence of formate and homo- 
ysteine even when fortified with ATP, tetra- 
ydrofolic acid, leucovorin, DPN, muscle extract 
50-70% (NH4)2SO, fraction) glycerophosphate, 
By, pyridoxal POx,, thioctic acid and coenzyme A. 
It appears, therefore, that the C' formate in- 
orporation into the methyl groups of methionine 
epresents an exchange reaction. 















 glycing 
to some 
we have 
nmalia 
e amide 
n appre 
ponents 
cellulal 
» tauro 
srnatan 
contain 
ogenate 
ther th 
r 5 mil 
proceef 
optima 
logenat 
em th 
+, nied 
d DP} 
iremen| 
her IT 
tor, th 
likewis 
g of thi 
st unless 
wit! th4 
etors il 
tig itiol 
























16. Localization of organic and inorganic 
iodine in the rabbit’s posterior hypophysis. 
H. A. SLovireR AND F. More.,* Dept. of Bio- 
chemistry, Univ. of Pennsylvania, Philadelphia, 
and Laboratoire d’Endocrinologie, College de 
France, Paris. 

Courrier et al. (Compt. rend. 232: 771, 1951) 
showed that 2 hr. after injection of radiothyroxine 
nto the rabbit the concentration of radioactivity 
nthe posterior hypophysis was greater than in 
blasma. The present experiments were under- 
ken to determine whether this same localiza- 
ion would occur under more physiological condi- 
ions when no exogenous thyroid hormone was 
present and to determine the nature of the radio- 
ttive material present. The method used was to 
low the rabbit’s thyroid gland to produce its 
wn labeled thyroid hormone by injecting radio- 
odide and waiting 48 hr. before removing the 
pophysis and plasma. Homogenized anterior 
nd posterior hypophysis and plasma were sepa- 
ated into inorganic and organic iodine fractions 
YY precipitation of protein and subsequent ex- 
taction with n-butanol. In all cases the concen- 
tation of radioactivity in the posterior hypoph- 
is «xceeded that of plasma, the ratio being 
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as high as 6 for organic iodine and 8 for iodide. 
The concentration of radioactivity in the anterior 
hypophysis was lower than in plasma in nearly 
all cases for both organic and inorganic iodine 
fractions. There are indications that the elevated 
concentration of radioactive iodide in the poste- 
rior hypophysis may be due to active deiodination 
rather than to an affinity of the tissue for iodide. 


917. Occurrence and enzymatic degradation 
of ethanolamine phosphate. L. C. Smiru, 
KE. A. ZELLER AND Frances M. Rossi (intro- 
duced by L. 8S. Fospicx). VA Hosp., Hines and 
Dept. of Biochemistry, Northwestern Univ. Med. 
School, Chicago, Il. 

The occurrence and distribution of ethanol- 
amine phosphate in normal and neoplastic tissues 
of various species has been studied by Dowex-50 
column chromatography. The values have been 
found consistent within the same tissue, but to 
vary considerably from 1 tissue to another. The 
enzymatic degradation of the compound has also 
been investigated under various conditions such 
as: buffers, pH, activators, inhibitors and with 
various enzyme preparations including snake 
venoms. It has been found that alkaline phospha- 
tase from kidney homogenates and acid phospha- 
tase from human prostate readily decompose the 
compound. Liver homogenate gave rather low Q 
values with ethanolamine phosphate; however 
these were approximately 7-fold when sodium 
beta-glycerophosphate was the substrate. The 
question arose as to whether this was due to the 
enzyme being present at actual lower concentra- 
tion, or that some of the activity was obscured by 
a transpbosphorylation reaction. The latter 
possibility became apparent when dilution of the 
liver homogenate gave an increase in the Q value 
up to 5-fold, and the addition of boiled liver 
extract to kidney homogenate caused a decrease 
in liberation of inorganic phosphate and an 
increase in unhydrolysed ethanolamine phosphate 
as determined by column chromatography. The 
results indicate that there is a competition for the 
phosphatase between ethanolamine phosphate 
and other phosphate esters present in liver ex- 
tract. These results show that ethanolamine phos- 
phate is an abundant metabolite in the animal 
organism and may be involved in the intermediary 
phosphate metabolism of the liver. 


918. Calcification of demineralized bone. 
ALBERT EpWARD SOBEL, JOSEPH SAMACHSON* 
AND NorMAN Stovix.* Dept. of Biochemistry, 
Jewish Hosp. of Brooklyn, Brooklyn, N. Y. 
The tibiae of rachitic and normal rats of about 

45 days of age were demineralized with 3% ethyl- 

enediamine tetraacetate (EDTA) at a px of 7.4. 

When placed in a calcifying solution, mineraliza- 

tion took place in the preosseous cartilage, when 
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the Ca X P product was 10 X 8 following shaking 
with CaCl; (150 mEq/l.); only traces of new 
mineralization took place in the diaphysis and 
the epiphysis. When shaking with the CaCl, was 
followed by shaking with the phosphate solution, 
mineralization took place not only in the pre- 
osseous cartilage but in the epiphysis and the 
diaphysis as well, at a Ca X P of 10 X 2 to 10 X 5. 
When the bones were first treated with phosphate 
and then with calcium, the mineralization re- 
sembled that found with CaCl. shaking alone. 
It appears that such demineralized bones may be 
useful for the understanding of the calcifying 
mechanism in true bone. 


919. Preparative zonal electrophoresis in a 
density gradient of sucrose solution using 
the schlieren optical system. Sam Soror, 
Marityn G. Orr anp Emity M. Youna (in- 
troduced by T. F. Lavine). Inst. for Cancer 
Research and Lankenau Hosp. Research Inst., 
Philadelphia, Pa. 

The use of gels, powders, filter paper and starch 
in preparative zonal electrophoresis has not per- 
mitted adequate simultaneous analysis of the 
progress of the separation of colorless protein 
mixtures. This has now been accomplished in a 
linear density gradient of diffused sucrose solu- 
tions in conjunction with the schlieren optical 
system of a conventional Tiselius apparatus. The 
technique has been tested using 2 simple mixtures, 
1) hemoglobin and plasma albumin-bromphenol 
blue, and 2) plasma albumin (36%), a-lactalbumin 
(32%) and iron-conalbumin (32%). Complete 
color separations testified to the effectiveness of 
the zonal resolution of the former mixture. In the 
case of the latter mixture, the schlieren optical 
system was relied upon for simultaneous analysis 
of the separation and for guidance in the removal 
of the resolved protein zones. Electrophoretic 
analyses of these isolated fractions showed that 
the top fractions possessed electrophoretically 
pure iron-conalbumin. The middle fractions con- 
sisted of 80-89% a-lactalbumin, 11-15% iron: 
conalbumin, and 3-5% plasma albumin. The 
bottom fractions contained 85-95% plasma al- 
bumin and the remainder a-lactalbumin. With 
one exception, the yields varied between 61-92%. 
Some limitations and advantages of the method 
will be discussed. 


920. Saponification of brain lipides. WARREN 
M. Sperry. Depts. of Biochemistry, New York 
State Psychiatric Inst. and College of Physicians 
and Surgeons, Columbia Univ., New York City. 
Although saponification is one of the first 

chemical reactions used by man, it has been little 

studied in application to brain lipides. Under 
conditions of time, temperature and alkali con- 
centration adequate for complete splitting, there 
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was evidence of degradation and recovery of 
cholesterol was incomplete, when conventional 
methods were used. These difficulties were over. 
come by saponification under nitrogen in sealed 
tubes of alkali-resistant glass in a boiling water 
bath for 6-23 hr. with 7% KOH in 86% ethanol, 
The unsaponifiable and fatty acid fractions were 
separated by extraction with petroleum ether 
(b.p., 60-70°) in a continuous extractor in which 
the solvent in the collecting flask is kept at about 
45°, and the vapor is circulated by a stream of 
nitrogen and condensed with a dry ice-ethanol 
condenser. The ratio of unsaponifiable to fatty 
acid fractions was about 0.5. The average re- 
covery of cholesterol in the unsaponifiable frac- 
tion was 99% of the amount measured in the 
lipides before saponification. The unsaponifiable 
fraction contained an average of 70% cholesterol. 
The sum of the weights of the unsaponifiable and 
fatty acid fractions was about 75% of the original 
lipide weight. Conventiona’ extraction procedures 
gave similar results, but at least 8-12 extractions 
were necessary unless the phases were allowed to 
clarify for long periods of time. Attempts to 
separate and identify the constituents of the un- 
saponifiable fraction are being made. (The in- 
vestigation was supported in part by a grant 
from the Natl. Multiple Sclerosis Society.) 


921. Mechanism of aconitase action. JosEPH 
F. Speyer (introduced by Madelyn Womack). 
Dept. of Biological Chemistry, Univ. of Utah 
College of Medicine, Salt Lake City. 

Analysis of aconitase kinetics shows that all 3 
substrates, citrate, d(+)isocitrate and cis-aconi 
tate, are equivalent in the number of slow, rate; 
determining, steps in their interconversion 
Friedrich-Freska and Martius (Z. Naturforsch. 
6B: 296, 1951) and Tomizawa (Biochem J. 40: 
339, 351, 1953) have concluded from kinetic studies 
that cis-aconitate is not an obligatory inter- 
mediate in the citrate:isocitrate conversion. This 
has been confirmed by a kinetic derivation differ- 
ent from those employed previously. Deuterium 
oxide inhibited the formation of citrate from iso- 
citrate to a smaller extent than from cis-aconitute. 
Citrate was isolated after the incubation of iso- 
citrate or cis-aconitate with aconitase in 4 
deuterium-oxide containing medium. Deuterium 
analysis showed that less deuterium was incor 
porated in the citrate formed from isocitrate ‘!1an 
from cis-aconitate. These data are in accord 
with the conclusion from kinetic studies ‘hat 
citrate can be formed from isocitrate wit!out 
passing through cis-aconitate as an intermediate. 
Furthermore, the deuterium incorporation data 
indicate that an intramolecular hydrogen shift 
occurs in this reaction. It is postulated that 
common carbonium ion-ferrous iron-enzyme 








ne 1h March 1966 

‘y of complex is formed from all 3 substrates. This 
ional @ CO™ plex may add hydroxy] to form either citrate 
over. @ isocitrate, or lose a proton to form cis-aconi- 
ealed i tate. This mechanism accounts for the specificity 
water fy of the enzyme and for its kinetic behavior. 


anol. § 992, Photosensitization of purines and pyri- 
were midines. Mona SpieGe.-Apotr. Dept. of 
ether § Colloid Chemistry, Temple Univ. School of 
which § = Mvdicine, Philadelphia, Pa. 

about # The destructive action of short-wave light upon 
um Of M nucleic acids and their derivatives has been 
hanol @ demonstrated previously (Federation Proc. 11: 
fatty I 990, 1952), while visible light was practically 
s© TC-@ ineffective upon the selective absorption of the 
-frac- ff basic components of nucleic acids. Tappeiner and 
: the ff jodibauer killed by insolation cells and enzymes 
ifiable @ ynsitized with fluorescent substances. Similar 
sterol. @ experiments were carried out on purines and 
le and pyrimidines. In each experiment the pure sub- 
riginal stance, its mixture with the fluorescent solution 
edures # and the latter alone were irradiated. All samples 
ct10n8 # were exposed in pyrex glass tubes to daylight 
ved tof filtered through window panes. Preliminary crude 
pts to light intensity measurements were made by plot- 
he un: & ting the readings of a Weston light meter against 
he in-# the time of irradiation. Comparisons of irradia- 
grantll tion effects were made only on simultaneous 


y:) exposures. Controls were kept in darkness; at ° 


the same temperature. All experiments were 
performed under sterile conditions. After practi- 
cally complete disappearance of fluorescence in 
the light exposed samples, their optical absorp- 
tion and that of the controls were measured 
with a Beckman quartz photoelectric spectro- 
photometer at the peak of the selective absorption 
of the individual purines and pyrimidines. No 
changes were observed in the pure samples ex- 
posed to daylight irrespective of concentration. 
However, in the presence of 0.001% fluorescein 
guaninehydrochloride showed a decrease of 90% 
of its selective absorption; under similar condi- 
tions, the changes in uracil and thymine did not 
exceed 5%; there were practically none in ade- 
tin, Similar differences were observed after 
UV irradiation. No sensitization was detectable 
ol exposure to X-ray, although a bleaching of 
the fluorescein was produced. 
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ate (80H interactions with bromphenol blue. RoBERT 
accord H. Sprrzer* anp Hucu J. McDona.p. Dept. of 

es ‘hat Biochemistry, Grad. School and Stritch School of 

without Medicine, Loyola Univ., Chicago, Ill. 

nediate @ Equilibrium dialysis studies were initiated to 

on datifompare the binding of the organic anion brom- 


en shift pheno] blue (BPB) with bovine plasma gamma 
1 that lobe lin (BPGG), bovine plasma albumin (BPA) 
-e.zy™ End polyvinylpyrrolidone (PVP). Typical experi- 
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mental conditions involved the utilization of a 
veronal buffer, 0.05 M, pu 8.6, 4°C, or a phosphate 
buffer, 0.05 m pu 7.4, 4°C and 37°C. The concentra- 
tion of PVP or proteins was approximately 0.5%. 
Analyses of free BPB were performed with the 
Coleman Universal Spectrophotometer (585 my). 
BPGG was found not to bind with the dye at pu 
7.4, The maximum number of sites available on 
BPA for interaction with BPB in the veronal 
buffer appeared to be 3. In phosphate buffer the 
binding was increased. Binding appeared to be 
unaffected or only slightly decreased by increas- 
ing the temperature from 4°C to 37°C, On a weight 
basis, that is, moles dye bound/weight protein or 
PVP, the PVP had the greater affinity for the 
anion. These results were used to develop 2 ino- 
graphic methods for obtaining qualitative and 
quantitative evidence of interactions. Two to 15 
lambdas of the above analyzed equilibrium mix- 
tures were added as migrants to BE. & D. #613 
filter paper strips. A current was passed for a 
period sufficient to separate some but not all BPB 
from the colloids. An asymmetric pattern could be 
demonstrated after analysis of the strips by a 
direct automatic spectrophotometric scanner. The 
second ionographic procedure consisted of adding 
various quantities of BPB to the buffer solutions. 
PVP or BPA were then added as the migrants and 
the mobility of the complex was obtained and 
compared with the mobility of the colloid in buf- 
fer solution alone. Differences in mobility were 
found; in the case of PVP it was possible to re- 
verse its direction of movement. 


924. Conversion of pentose phosphate to 
hexose phosphate catalyzed by purified en- 
zymes. P. A. Srere,* H. L. KornBerG* anp 
KE. Racker. Public Health Research Inst., New 
York City. 

The conversion of ribose-5-phosphate to fruc- 
tose-6-phosphate is believed to require the action 
of 3 enzymes: pentose phosphate isomerase, 
transketolase and transaldolase. The preparation 
of these enzymes, essentially free of each other, 
has been accomplished and it thus became pos- 
sible to demonstrate the dependency on all 3 en- 
zymes in a reconstructed system. The quantitative 
aspects of this conversion will be discussed. 
Pentose phosphate isomerase and crystalline 
transketolase were obtained from bakers’ yeast. 
Transaldolase was purified about 20-fold from a 
pentose-grown T'orula yeast which was especially 
rich in the enzymes of the glucose-6-phosphate 
shunt. The specific activities of transketolase and 
transaldolase in crude extracts of this yeast were 
5-10 times those found in similar extracts of ba- 
kers’ yeast. Transaldolase was assayed by deter- 
mining the rate of fructose-6-phosphate formation 
from a mixture of ribose-5-phosphate and ribulose- 
5-phosphate in the presence of excess transketolase. 
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The fructose-6-phosphate was measured spectro- 
photometrically with hexose phosphate isomerase, 
glucose-6-phosphate dehydrogenase and TPN. 
After a slight initial lag, the rate of reduction of 
TPN was proportional to the concentration of 
transaldolase. The reaction catalyzed by trans- 
aldolase, heptulose phosphate + triose phosphate 
— fructose phosphate + tetrose phosphate, was 
shown to be reversible by demonstrating the 
formation of triose phosphate from a mixture of 
fructose-6-phosphate and tetrose phosphate with 
transaldolase. Mixed Ba salts of fructose-6-phos- 
phate and tetrose phosphate were isolated from 
the transketolase-catalyzed reaction, fructose-6- 
phosphate + DL-glyceraldehyde ~—  tetrose 
phosphate + ribulose. Further studies are in 
progress to elucidate the role of tetrose phosphate 
in the interconversions of pentose phosphate and 
hexose phosphate. 


925. Carbohydrate metabolism of hypophy- 
sectomized dogs as studied with radioactive 
glucose. R. STEELE, J. S. Watu,* R. C. DE 
Bopo anv N. AttszuLER.* Biology Dept., Brook- 
haven Natl. Lab., Upton, N. Y. and Dept. of 
Pharmacology, New York Univ. College of Medi- 
cine, New York City. 

Unanaesthetized dogs in the postabsorbtive 
state were given uniformly tagged C™ glucose 
intravenously. An initial dose was followed by 
constant infusion at a rate sufficient to sustain 
plasma glucose C™ content near the level set by 
the initial dose. Arterial plasma glucose concen- 
tration and C™ content, cumulative CO. expired 
and C™ content of expired CO: were determined at 
intervals over a 5-hr. period. Hypophysectomized 
dogs were used 2-15 months postoperatively. As 
determined by the dilution which the radioglucose 
undergoes after injection, hypophysectomized 
dogs have smaller glucose pools, 0.20 + .05 gm. 
glucose/kg body weight, than normal dogs, 0.28 + 
.04 gm. The rate of C™ infusion necessary to main- 
tain a given level of plasma glucose radioactivity 
measures the rate of output of C” glucose by the 
liver; at constant blood sugar level this rate equals 
the rate of uptake of plasma glucose by the tissues. 
Hypophysectomized dogs use less glucose, 16 + 3 
mm glucose/m* body surface/hr., than normal 
dogs, 22 + 3 mm. The CO: production of hypo- 
physectomized dogs, 0.28 + .03 m/m* body sur- 
face/hr., is less than that of normals, 0.39 + .05 
mM. In both normal and hypophysectomized dogs 
about 40% of the glucose which disappears from 
the plasma is converted rapidly to CO2. The CO, 
thus formed represents about 15% of the total 
respiratory CO, in both normal and hypophysec- 
tomized dogs. Similar experiments in which 
insulin was administered will also be discussed. 
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926. Reduction of total formic acid oxicase 
and liver catalase in leukemic and tu:mor 
bearing mice. ABRAHAM M. STEIN* AND | onN 
W. Ment. Dept. of Biochemistry and Nutriiion, 
Univ. of Southern California, Los Angeles. 

The peroxidation of formic acid by hydrogen 
peroxide in the presence of catalase has been re- 
ported by Chance (1949, 1950). Weinhouse et al. 
have shown that formic acid is rapidly oxidized in 
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the rat (1951) and have offered evidence to identify 
‘formic acid oxidase’ with catalase (1953, 1954). 
The effect of implants of Sarcoma-180 and of a 
lymphatic leukemia (P-1534) on the in vivo oxida- 
tion of formic acid and on the liver catalase 
activity of DBA/2 male mice has been studied. 
Catalase was determined by the method of Apple- J 0 
man (1951), and the rate of oxidation of formate J 2 
was obtained by determining the amount of C“0O, & p 
expired in the 10-30 min. interval after intraperi- J \ 
toneal injection of 45 um of sodium formate-C'"/20 ff 4l 
gm body weight. Sarcoma-180 produced a 36% re- § 
duction in the rate of formate oxidation and a & he 
44% reduction in liver catalase, while the leukemia § al 
resulted in a 38% reduction in the rate of formate J ¢i 
oxidation and a 30% reduction in liver catalase. § 1a 
Further studies designed to characterize the rela- J 21 
tion between these 2 activities more fully will be J pr 
reported. (Supported by grants-in-aid from the J ¢yi 
California Div. of the Am. Cancer Society andj Th 
the Natl. Cancer Inst. of the Natl. Insts. of J kn 
Health, PHS (C-2340).) ext 
927. Incorporation of linoleate into arachi- ia 
donate molecule. GUNTHER STEINBERG,* the 
WiuuiaM H. Siaton,* Davip R. HowTon* anp ral 
James F. Map. Atomic Energy Project, Univ. ;, 
of California School of Medicine, Los Angeles. mii 
Previous reports demonstrated that in rats™ |,}, 
arachidonic acid is formed by addition of acetate (,_ 
to an exogenous Cis fragment (Federation Proc.@ yj. 
12: 244, 1953; J. Biol. Chem. 205: 688, 1953). The 
purpose of the present work is to demons rutel™ qq 
that this fragment is linoleate or a deriv: tive pl 
thereof. The ether-insoluble polybromides of thef  g, 
unsaturated fatty acid fraction were isolated ‘:om_ 7, 
mice or rats fed methyl linoleate-1-C™. These «rej 7) 
converted to the saturated fatty acids by y- phos 
drogenation over Adams catalyst. Arachidic \:id J o th 
was separated by chromatography on a ru THE hace, 
column and was degraded stepwise by the me »0df p ‘ai 
of Dauben et al. The activity in carbon atc: © LM haye 
2, 3 and the remainder of the molecule was © ‘2! ragj, 
tained. The results agree with the postulate: 0-H hoon, 
synthesis of arachidonic acid and, in conjur 100M sj, 
with other evidence, to a proposed metabolic th int, 
way of linoleic acid. n. 
928. Incorporation of sulfur of cysti: <5" vari) 
and of carbon of alpha-amino-ga mag Ut 
perrai 
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proteins. JAKoB A. STEKOL AND SIDNEY WEIss.* 

lankenau Hosp. Research Inst. and Inst. for 

(‘ancer Research, Philadelphia, Pa. 

} revious studies on methionine synthesis in rats 
su; gested that the aminobutyric acid moiety of 
me hionine arises in part de novo and that the 
sul ur of cystine is used in the synthesis of me- 
thi nine (Am. Chem. Soc. Meeting, Sept. 12, 
19% , Abstr. 19-C). We have now tested directly the 
uti ization of the sulfur of cystine-S®* and of the 
caoon of alpha-amino-gamma-butyrolactone- 
24 for tissue methionine formation in young 
rats. From 2 to 3.38% of the administered radio- 
activity of cystine-S® or of the aminobutyro- 
lacione-2-C™ were recovered in tissue methionine 
of rats by isolation of methionine as the methio- 
nine methylsulfonium salt 20 hr. after the intra- 
peritoneal injection of the radiocompounds. 
Weanling rats maintained their weight or lost 
about 5 gms in 21 days of maintenance on an 
amino acid diet which was free of methionine and 
homocystine, but which contained cystine and 
alpha-amino-gamma-butyrolactone. Without 
either cystine or butyrolactone in the diet the 
rats rapidly lost weight and did not survive the 
2-day period. The studies indicate that the 
process of transulfuration from methionine to 
cysteine in vivo is reversible to a certain extent. 
The mechanism of this transformation is not 
known, but it can be surmised. The data do not 
exclude the homocysteine moiety of methionine 
as ‘essential’ in the diet of the rat for growth 
purposes. The data demonstrate, however, that 
the sulfur, the methyl and the aminobutyric acid 
moieties of methionine can be synthesized de novo 
in the rat from appropriate precursors. The 
mechanism of this synthesis is under study in this 
laboratory. (Supported by grants from the Natl. 
Cancer Inst., PHS, and the Atomic Energy Com- 
mission, contract No. AT (30-1) 1552 8.) 


929. Decay of incorporated P® during multi- 
plication of T2 bacteriophage. GUNTHER S. 
Stent (introduced by C. A. Knicur). Virus 
Lab., Univ. of California, Berkeley. 

The lethal effects of decay of incorporated radio- 
phosphorus P* have been studied at various stages 
of the eclipse period of the multiplication of T2 
bacteriophage. For this purpose, 1) nonradioactive 
E. coli bacteria in nonradioactive growth medium 
have been infected with radioactive T2, or 2) 
tadicactive bacteria in radioactive medium have 
been infected with nonradioactive T2, or 3) radio- 
active bacteria in radioactive medium have been 
inf: ted with radioactive T2. In all 3 experiments, 
T2 :rowth was allowed to proceed at 37° for 
Various short times before aliquots of the infected 
tultres were frozen and stored in liquid nitrogen, 
berritting the slow P® decay to occur while bac- 
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teriophage development had been reversibly ar- 
rested. Samples were thawed from day to day and 
assayed for surviving infective centers. It was 
found that towards the end of the eclipse period, 
T2 infected bacteria become highly refractory to 
inactivation by P*® decay. Apparently this re- 
fractoriness reflects some basic aspect of the role 
of deoxyribonucleic acid in bacteriophage multi- 
plication which will be discussed. 


930. Metabolism of radioactive estrogens in 
dogs. BENJAMIN F. StimME.. Rees-Stealy Clinic 
Research Fndn. 

Two-tenths of a milligram (2.7 uc/mg) of estra- 
diol-16-C' or estrone-16-C were injected sub- 
cutaneously in adult male and female dogs. The 
48-hr. post injection urine and feces were sepa- 
rately collected. Neutral, phenolic and acidic 
fractions of the ether extractable substances of 
the urine—a) before, and b) after the urine had 
been boiled with 15% v/v concentrated hydro- 
chloric acid—were prepared. The feces were desic- 
cated, and similar fractions were prepared from 
the alcoholic extracts of the feces. Radioactivity 
was measured with a windowless flow Geiger 
counter. Approximately 7% and 15%, respectively, 
of the injected radioactivity were recovered in the 
above fractions of the urine and feces. Nearly all 
of the recovered activity was found in the phenolic 
residues, with negligible amounts in the neutral 
and acidic moieties. Practically all of the recov- 
ered radioactivity of the feces appeared in the free 
(unconjugated) fractions, while that of the urine 
showed wide variation in this respect. The phe- 
nolic residues were processed further by our 
physicochemical procedure (further studies on 
fractionation and photometric estimation of uri- 
nary estrogens, B. F. StimME., Federation Proc., 
9: No. I, March, 1950) for fractionation of estrone, 
estradiol-178 and estriol. No matter which estro- 
gen was injected, the radioactivity of the urinary 
phenolic residue was equally distributed among 
the 3 estrogens. The phenolic residue of the feces 
contained most of the radioactivity in the estra- 
diol fraction and negligible amounts in the estriol 
fraction. Experiments in which nonradioactive 
estradiol-178 and estrone were injected, together 
with the radioactive hormones, yielded spectro- 
photometric and radiometric data in good agree- 
ment. 


931. Leucine biosynthesis in yeast. MuRRAY 
STRASSMAN,* LituraM A. Locke,* AtLice J. 
THomMas* AND StpNEY WeEINHOUSE. Lankenau 
Hosp. Research Inst. and Inst. for Cancer Re- 
search, Philadelphia, Pa. 

Leucines were isolated by ion exchange from 
yeast cells grown on glucose as sole carbon source 
in the presence of tracer amounts of variously 
C-labeled acetates and lactates. Chemical 
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degradation revealed that acetate carboxyl carbon 
was exclusively and abundantly present in the 
carboxyl of leucine, and the acetate methyl car- 
bon appeared overwhelmingly in the leucine a 
carbon. Large amounts of lactate carbons 2 and 3 
also appeared in the respective carboxyl and a 
carbons of leucine, an anticipated result on the 
basis of the ready conversion of lactate carbons 2 
and 3 to acetate. However, lactate carbon 2 was 
also incorporated readily and equally in leucine 
carbons 3 and 4, and lactate carbon 3 also appeared 
in leucine carbons 5,5’. The similarity in the 
distribution of lactate carbons in leucine carbons 
3 to 5,5’ to that observed previously in carbons 2 
to 4,4’ of valine (J. Am. Chem. Soc., 75: 5135, 
1953), is strongly indicative of the common origin 
of the isobutyryl moieties of both amino acids. 
These results are in accord with previous nutri- 
tional studies, and with a recent suggestion by 
Abelson (J. Biol. Chem., 206: 335, 1954) that 
pyruvate and a-ketoisovalerate are intermediates 
of leucine biosynthesis. By analogy with the con- 
densation of oxalacetate with acetate to yield 
citric acid, the following detailed mechanism is 
proposed for the synthesis of the leucine carbon 
chain. a-Ketoisovalerate is presumed to condense 
with the methyl carbon of acetyl CoA to yield 
a-hydroxy-a-isopropylsuccinic acid. By the same 
series of reactions undergone by citric acid to yield 


a-ketoglutaric acid, this hydroxy acid is presumed 
to be converted successively to a-isopropylmaleic, 
a-isopropy]-8-hydroxysuccinic, a-keto-8-carboxy- 
isocaproic, and ultimately a-ketoisocaproic acid, 
which is converted to leucine by transamination 
with glutamate. 


932. Purification of enzymes catalyzing trans- 
phosphorylations between nucleoside tri- 
phosphates and nucleoside monophos- 
phates. Jack L. Stromincer,* Leon A. HEPPEL 
AND EizaBetH 8. MaxweE...* Natl. Insts. of 
Health, Bethesda, Md. 

Transphosphorylation reactions between nucle- 
oside triphosphates and nucleoside monophos- 
phates have recently been studied in a number of 
laboratories (for references see STROMINGER, 
HeEpreL AND MAxwELL, Arch. Biochem. 52: 488, 
1954). In extracts of calf liver acetone powder 
reactions occur between ATP and the following 
nucleoside monophosphates, UMP, CMP, GMP 
and AMP; and reactions also occur between AMP 
and the nucleoside triophosphates, UTP, CTP, 
GTP and ITP. In each case 2 nucleoside diphos- 
phates are formed. The enzyme catalyzing the 
ATP-UMP transphosphorylation has now been 
purified 44-fold, and this preparation also cata- 
lyzes the ATP-CMP and ATP-AMP reactions 
(although the ratio of ATP-AMP to ATP-UMP 
activity has been changed about 20-fold). Another 
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fraction is opposite in specificity, catalyzing the 
reactions between AMP and each of the nucleoside 
triphosphates. Activity with the pair ATP-GMP 
is present in the extract but in neither of the 
purified fractions. It appears, therefore, that at 
least 3 separate enzymes are concerned with the 
transphosphorylation reactions studied here. 


933. 3-Indoleacetic acid (IAA) oxidase from 
from Lupinus alba L. Rosert E. Sturz (intro- 
duced by F. Scuienx). Div. of Biological and 
Med. Research, Argonne Natl. Lab., Lemont, Iil. 
Indoleacetic acid oxidase has been obtained 

from bean roots, hypocotyls of 10-day-old etiolated 

lupine seedlings and leaves and hypocotyls of 

2- to 8-wk.-old plants. The enzymatic activity was 

measured manometrically; the determination of 

the residual substrate by the Salkowski reagent 

(Fe***, ClO.) was found to be unreliable, be- 

cause this test lacks specificity. A search for the 

oxidation products of IAA by paper chromatogra- 
phy showed that the degradation goes beyond 
3-indolecarboxaldehyde which had been suggested 
as a reaction product by Wagenknecht and Burris 
(Arch. Biochem. 25: 30, 1949). Scanning with ultra- 
violet light and spraying with the Salkowski re- 
agent showed the formation of at least 6 distinct 
compounds. The enzyme from dark-grown hy- 
pocotyls showed no light response when catalase 
was added. Among the factors which influence 
enzymatic activity are Mn** and the buffer used. 
The px optimum of crude enzyme from light- 
grown hypocotyls was progressively lower with 
increase in age of the tissue. IAA oxidase from 
leaves which were more than 4-wk-old showed no 
oxygen uptake unless glycolic acid was added. An 
even greater activating effect was observed when 

a suitably prepared ether extract of the enzym¢ 

dialysate was added to the purified enzyme; 

glycolic acid under these conditions had a simila 
but weaker effect. Dialysates were found also t¢ 
contain the compound(s) inducing a lag in enzy 


‘matic activity similar to that observed with crude 


IAA oxidase preparations. 


934. Nickel metabolism following multiple 
exposure to nickel carbonyl vapor. F. W11- 
LIAM SUNDERMAN AND JouN F. Kincarp.* Lit. 
of Metabolic Research, Jefferson Med. College, 
Philadelphia, Pa. 

We have previously reported that the toxit 
effects resulting from repeated exposures to nickel 
carbonyl by inhalation are not cumulative «nd 
that increased tolerance may develop. ‘I /:284 
observations have been repeated and exteuded 
Recent studies indicate that rats can to!vrate 
exposures equivalent to 50 times the amount of! 
single LD» dose, if the multiple exposures ar 
given by gradually increasing doses over a ))cri0 
of weeks. Nickel analyses of organs following 
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s the § multiple exposures reveal increased concentra- 
oside # tions in lung, liver and kidney. The marked 
*MP & increase in nickel concentration in the kidney 
the sucgests that this organ may function in the in- 
ut at Mf creased elimination of nickel following inhalation 
h the Mf of nickel carbonyl. Nickel balance studies on dogs 
have demonstrated that under normal conditions 
fiuee approximately 90% of ingested nickel is excreted 
‘ntro- | im the stool. Similar studies pertaining to the 
land @ Mute of the elimination of nickel following in- 
Ill. halation of nickel carbony] are in progress. (Sup- 
‘ined Ported in part through contract with the Atomic 
lated fy Energy Commission.) 
yis of 
y was 935. Effect of epinephrine and glucagon on 
on at activation of liver phosphorylase. Ear. W. 
agent SUTHERLAND, Wa.tterR D. WosiILait* AND 
e, be- THEODORE RAuu.* Dept. of Pharmacology, West- 
ays ern Reserve Univ., Cleveland, Ohio. 
togra- The addition of epinephrine or glucagon (H-G 
eyond factor) to pre-incubated liver slices results in an 
zested increased level of active phosphorylase. Following 
Burris the observation that inorganic phosphate was re- 
ultra-@ leased on enzymatic inactivation of liver phos- 
ski re-g Phorylase, the process of reactivation in slices has 
istinct | been investigated by measuring incorporation of 
m hy: P® into dog liver phosphorylase. Liver slices were 
stalasey Pre-incubated with buffer containing P**-ortho- 
duencefy Phosphate, then were further incubated for a few 
» used. Minutes without and with the addition of epi- 
light nephrine or glucagon. The slices were homogenized 
+ with 42d the phosphorylase was purified in the presence 
e from of carrier enzyme. The final enzyme preparations 











purified from slices incubated with epinephrine or 


wed no 
ied. Anja Slucagon contained from 2 to 5 times as many 
1 when ‘Ounts as the preparations from the control slices; 


on enzymatic inactivation most of the P® was re- 
leased from the final preparations. The incorpora- 
tion of P® into phosphorylase during incubation 
with epinephrine or glucagon was compared to 
incorporation in the presence of fluoride, a known 
inhibitor of the inactivating enzyme, whose ad- 
dition to slices also results in an increased level of 
phosphorylase. The phosphorylase prepared from 
slices pre-incubated with fluoride followed by 
addition of P® contained very little radioactivity 
while comparable preparations pre-incubated with 
epinephrine or glucagon instead of fluoride con- 
tained large amounts of radioactivity. These and 
tated experiments provide evidence that epi- 
nephrine and glucagon increase active phos- 
Phorylase levels (and the incorporation of P® 
into phosphorylase) by stimulating synthesis of 
active enzyme rather than by inhibiting inactiva- 
tion. (Supported by Eli Lilly and Co.) 
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%6. Characterization of the reactive groups 
of lactic oxidative decarboxylase from 
Mycobacterium phlei. W. B. Sutton (intro- 
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duced by G. H. A. Crowes). Lilly Research 

Labs., Eli Lilly and Co., Indianapolis, Ind. 

The lactic oxidative decarboxylase previously 
described (Sutton, J. Biol. Chem. 210: 309, 1954) 
has been further purified by the use of solubility 
differences at various pH values. The resulting 
purified enzyme preparation was examined elec- 
trophoretically and found to be composed of a 
major component and several minor components. 
The major component, obtained from the electro- 
phoresis cell, was found to have a high level of 
specific activity. The presence of sulfhydryl 
groups in the purified enzyme have been demon- 
strated metabolically by the use of para-chloro- 
mercuriphenylsulfonate and para-chloromercuri- 
benzoate. The mercaptide formation could not be 
reversed nor could the enzyme -be substrate pro- 
tected. The enzyme is not inhibited by ortho- 
iodosobenzoate or iodoacetate. The absence of 
metal ions in the purified enzyme was demon- 
strated by spectrographic analysis. The enzyme 
does not react with the conventional electron ac- 
ceptors with the exception of 2,6-dichlorophenol 
indophenol. The involvement of a two electron 
transfer system of a relatively positive potential 
is indicated. The implications of these observa- 
tions will be discussed. 


937. Effects of certain inhibitors on non-oxi- 
dative exchange between ATP and inorganic 
phosphate catalyzed by mitochondria. 
Magsorie A. Swanson. Dept. of Biochemistry, 
Bowman Gray School of Medicine, Winston- 
Salem, N.C. 

So-called resting mitochondria were found to 
catalyze uptake of P® into ATP at a rapid rate in 
the absence of oxidation. At rather low concentra- 
tion of enzyme preparations, the reaction is 
kinetically of the first order, and the rate constant 
is proportional to the concentration of tissue 
nitrogen added. The optimum pu of the reaction 
is about 7, and in the absence of oxidizable sub- 
strate is not influenced by the nature of the buffer. 
Correlated experiments under a wide variety of 
conditions suggest that exchange is intimately re- 
lated to phosphorylation. Calcium ions, dinitro- 
phenol, arsenate and even isotonic NaCl and KCl 
strongly disrupt the exchange concurrent with the 
development of ATPase. Exposure to hypertonic 
sucrose for even a short period disrupts the ex- 
change but does not develop ATPase. The effect 
of arsenite is very variable depending on the other 
substances present in the medium. In the simplest 
system, with no oxidizable substrate, arsenite up 
to 0.01 o is not inhibitory. Fluoride and azide are 
only mildly inhibitory. Even though magnesium 
appears to be required, versene and magnesium 
together give a considerably greater activity than 
magnesium alone. Low concentrations of p-chloro- 
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mercuribenzoate completely inhibit the exchange 
with no development of ATPase. A hypothesis to 
explain these data and those reported in 1954 by 
(Federation Proc., 13: 185, 1954) Boyer et al. on 
turnover of O" will be discussed. 


938. Adrenal enzyme system which converts 
desoxycorticosterone to _ corticosterone. 
Max L. Sweat anp Marion D. Lipscoms.* 
Dept. of Physiology, Western Reserve Univ. School 
of Medicine, Cleveland, Ohio. 
Desoxycorticosterone when incubated in the 
presence of adrenal mitochondria, 0.004 m MgCl, 
0.04 m PO, buffer (‘pu 7.3) and 0.01 m fumarate, 
malate or succinate is hydroxylated at carbon 11 
to form corticosterone. Preparations aged several 
hours at 4°C require the addition of TPN. Time 
studies demonstrate fumarate to be more effective 
than malate; malate is more effective than suc- 
cinate. It is suggested that malate and succinate 
support 118-hydroxylation through their con- 
version to fumarate. As concentrations of fuma- 
rate and succinate are increased in the incubation 
mixtures (.0025-.06 m) the rate of corticosterone 
synthesis increases to a maximum and then 
plateaus. With increasing concentrations of malate 
the rate of the reaction first reaches a maximum 
and then declines. This suggests that a necessary 
step in the overall reaction may be the conversion 
of fumarate to malate. The requirement of the 
system for several cofactors and cosubstrates and 
the response to a variety of inhibitors (HCN, 25- 
30% inhibition; diethyldithiocarbamate, 60-65%; 
methylene blue, 95-100%; anaerobiosis, 40-50%) 
suggests that more than one enzymatic step or 
supporting reaction is present in the system. 
Three steroids or steroid-like compounds in ad- 
dition to B have been observed after incubation 
of desoxycorticosterone in mitochondrial prepara- 
tions (some microsomes present). Two of the com- 
pounds less polar than B absorb maximally in the 
240 my ultraviolet region and do not fluoresce. 
These are being investigated as possible inter- 
mediates in the 118-hydroxylation of corticos- 
terone. 


939. Vitamin B,. liver content in old age. 
Marian E. Swenpserp, Exvizapetu E. Hvot- 
BOLL,* Peter M. Lewis* anp JAMES A. HAL- 
steD.* Depts. of Home Economics, Physiological 
Chemistry and Medicine, Univ. of California at 
Los Angeles and the VA Ctr., Los Angeles. 

Liver tissue was obtained at autopsy from old 
individuals (65-90 yr) who had had no debilitating 
disease. This tissue was analyzed for vitamin By 
using a microbiological assay with L. leichmannii 
as the test organism. In 25 cases, the values ranged 
from 0.54-1.40 y vitamin Bi2/gm. These values 
were not significantly different from those ob- 
tained when liver tissue from individuals in 
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younger age groups was analyzed. Howe ver, 
values as low as 0.22 y vitamin Bi2/gm were fo.ind 
in cases of neoplastic disease. In untreated »er- 
nicious anemia, liver tissue removed by biopsy 
contained less than 0.10 y vitamin By:/gm. These 
results will be discussed in relation to availability 
of vitamin Bi: liver stores and the nutritional 
status of this vitamin in old age. 


940. Quantitative measurement of dinitro- 
phenyl! amino acids formed by the reaction 
in vivo of 2,4-dinitrochlorobenzene and epi- 
dermis. Mitton TaBACHNICK* AND HERMAN 
N. Ersen (introduced by Norton NEtson). 
Inst. of Industrial Medicine, New York Univ. 
Post-Grad. Med. School, New York City. 

It is highly probable that 2,4-dinitrochloro- 
benzene (DNCB) and related dinitrobenzenes 
produce allergic skin reactions through their 
direct combination with epidermal proteins. 
Little is known, however, about the possible im- 
portance of reactions of this compound with other 
macromolecules. To obtain quantitative informa- 
tion C-labeled DNCB (DNCB*) has been used 
to study the reaction of DNCB with epidermis 
in vivo. A typical experiment consisted of applying 
200 ug of DNCB* (0.38 we) to about 7 cm? of 
depilated guinea pig skin. Twenty-one hr. later 
the epidermis was removed, washed exhaustively 
first with acidified 95% ethanol and then with 
acetone. The epidermis was hydrolyzed in the 
presence of carrier e-N-2,4-dinitrophenyl-lysine 
(e-DNP-lysine). The hydrolysate was extracted 
with ether and ¢«-DNP-lysine was isolated by 
chromatography on silica gel. The radioactivity 
in the e-DNP-lysine fraction was measured and 
spectrophotometric analysis for DNP-lysine pro- 
vided a basis for correcting for losses; 92% of the 
total radioactivity in the hydrolysate was present 
as e-DNP-lysine; about 5% of the hydrolysate 
radioactivity was ether soluble and _ probably 
represents N-terminal-DNP-amino acids whose 
identification is under study. No evidence was 
found for DNCB substitution in cysteine —- SH. 
From these results it appears that combinati:n of 
DNCB with epidermal macromolecules other ‘lian 
protein does not occur to a measurable ex nt. 
(Grants from the Public Health Service anc the 
Standard Oil Company, N. J., New York ‘ ity, 
are gratefully acknowledged.) 


941. Tyrosine-O-sulfate in human vu 
Harris H. Tauyian,* 8. THeopore Br 
WiuuraM H. Stern AND STANFoRD Moore. 
of Rockefeller Inst. for Med. Research, 
York City. 

Normal adult males excrete in the urine 

35 mg/day of free tyrosine and a similar qu 

of bound tyrosine (Sre1n, J. Biol. Chem. 2 : * 

1953). A major portion of the bound tyros ‘ie '§ 
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ra idly hydrolyzed to the free amino acid in hot 
0.1 Nn HCl (Crokarrt, Ann. Soc. Roy. Sc. Med. et 
Nei. de Bruselles 6: 157, 1953). In the present 
sti ly, the acid-labile compound has been identi- 
fie: as tyrosine-O-sulfate, which was recently 
fovad by Bettelheim (J. Am. Chem. Soc. 76: 2838, 
19/4) to be a constituent of a peptide from fibrin- 
ogn. The acid-labile, ninhydrin-positive sub- 
stance from urine and synthetic tyrosine-O- 
sul ate possessed identical chromatographic 
be! avior on columns of Dowex 2 and Dowex 50. 
Th: material from urine, upon hydrolysis with n 
HC! for 4 min at 100°, liberated sulfate and tyro- 
sin’ (yield determined chromatographically 83% 
of theory). On 0.9 X 150 em columns of Dowex 
50-4 (Moore AND Stern, J. Biol. Chem. 211: 893, 
1951) tyrosine-O-sulfate emerges at 120 ml. The 
compound can be determined conveniently by the 
use of a 9.9 X 5 cm column of Dowex 2-X4 acetate 
with 1.1 mM NaOAc buffer at px 5 as eluent. It gives 
a peak at 50 ml., well behind the other ninhydrin 
positive substances in urine, most of which appear 
before 25 ml. Analysis of the urines of 5 normal 
adult males indicated an average daily excretion 
of 27 mg of tyrosine-O-sulfate (range 19-37 mg/ 
day), which in two instances accounted for 41 and 
69% of the total bound tyrosine. The compound 
is one of the substances included in the usual de- 
terminations of the conjugated (‘ethereal’) 
sulfates of urine. 


2. Metabolism of Acetobacter peroxidans. 
8. W. TANENBAUM (introduced by G. L. 
Foster). Dept. of Microbiology, College of 
Physicians and Surgeons, Columbia Univ., New 
York City. ’ 

A re-examination of the metabolism of A. 
peroxidans (VissER t’Hoort, Delft 1925) has 
been undertaken. Resting cells, lyophilized cells 
and extracts prepared by sonic disintegration 
tatalyze the oxidation of ethanol and of acetic 
acid to COz and water, 5 X 1074 M iodoacetic acid 
inhibits acetate oxidation 90%. At least one en- 
zyme in the alcohol dehydrogenation process is 
TPN specific. Succinate, malate, fumarate, 
pyruvate and lactate are oxidatively decarboxy- 
lated by water-washed cells grown in Hoyer’s 
nedium. Formate is converted quantitatively to 
(0) and water. Butanol oxidation stops at butyric 
aid while glycerol, glucose, acetaldehyde, citrate 
ind a-ketoglutarate are indifferent substrates. 
Thiomalate inhibits oxidative attack upon malate. 
lack of citrate or of a-ketoglutarate oxidation 
tither by dried cells or by suitably fortified cell- 
free oreparations may indicate that a dicarboxylic 
ttthor than a tricarboxylie acid cycle is function- 
ing n acetate oxidation. Hydrogenase is present 
8 evidenced by the reduction with Hz of quinone 
(Wr:LAND AND Pistor, Annalen 522: 116, 1936), 
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methylene blue and nile blue. The dyes are stoi- 
chiometrically reduced to their leuco bases by 
resting cells, dried cells, and cell-free extracts. 
Urethane (2%) and 5 X 10-* m cyanide do not 
affect methylene blue reduction. Benzyl viologen, 
methyl viologen and methy!] violet are not re- 
duced. Cells which are actively reducing meth- 
ylene blue fail to catalyze the exchange reaction 
between D.O and Hy. 


943. Muscle riboside phosphorylase. H. L. A. 
Tarr. Pacific Fisheries Exptl. Station, Van- 
couver, Canada. 

A non-phosphorolytic riboside hydrolase en- 
zyme preparation which effects direct hydrolysis 
of the glycosidic linkage of purine ribosides and of 
cytidine at pu 5.5 (optimum), and of only inosine 
at pH 8-8.6, has been prepared from fish muscles 
(Federation Proc. 13: 309, 1954; Biochem. J., in 
press). A crude riboside phosphorylase has now 
been isolated by extracting lingcod muscle at 
0°C with either 0.1 m NaCl or H:O at px 6 and 
collecting and dialyzing the 0.3-0.6 saturated am- 
monium sulfate fraction of this extract. Crude 
preparations (4 mg protein N/ml) are further puri- 
fied by passage at 0° through an Amberlite XE 64 
resin column (buffered with 0.2 m phosphate px 
5.5) about 5 times the volume of the preparation 
applied and have a protein N content of .2 mg/ml. 
Crude preparations phosphorylate 0.01 m guano- 
sine almost completely in 2 hr. at 37° in 0.05 m 
phosphate buffer pa 7-7.5, and barium ribose 
1-phosphate has been prepared from such reaction 
mixtures in good yield and about 95% pure as 
judged by labile phosphorus (ABRAMS AND KLE- 
now. Arch. Biochem. Biophys. 34: 286) and pentose 
content employing Kalckar’s procedure (J. Biol. 
Chem. 167: 480). The isolation of xanthine from 
these reaction mixtures indicates the presence of 
a guanase. So far purified preparations have only 
phosphorylated purine ribosides, and they operate 
over a somewhat narrow pH range (about 6-8), 
with a rather sharp peak of maximum activity at 
pH 7-7.5. The temperature-activity relationship, 
electrophoretic properties and ability of purified 
enzyme preparations to synthesise ribosides from 
mixtures of purine bases and ribose-l-phosphate 
will be discussed. 


944. Incorporation of ethionine into the pro- 
teins of Tetrahymena. H. TARVER AND DALE 
Gross.* Dept. of Physiological Chemistry, Univ. 
of California, Berkeley. 

Tetrahymena pyriformis were grown on a syn- 
thetic medium containing both methionine and 
L-ethionine-C'-ethyl, synthesized from S-benzyl- 
L-homocysteine. The proteins became strongly 
labeled with ethionine as shown by separation of 
ethionine sulfone following the hydrolysis and 
oxidation of the protein. After partial hydrolysis 
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of the protein in acid 2 fractions were separated 
on IR4B columns, an acidic and a neutral-basic 
fraction. Thirty percent of the activity was found 
in the acidic fraction although free ethionine was 
present in the neutral-basic fraction. Further 
separation of the latter fraction on Dowex-50 
using formate buffers resulted in the isolation of 
several peptide peaks and a peak containing 
ethionine. Following hydrolysis of the labeled 
peptide fractions the activity was found to occur 
almost exclusively in the ethionine. When un- 
labeled Tetrahymena protein was subjected to the 
same type of fractionation, the acidic fraction did 
not become labeled. Hence the label did not enter 
the proteins during the hydrolytic procedure but 
was incorporated by the metabolic processes of 
the organisms. 


945. Absorption of a labeled lipide. HerBert 
C. TIDWELL AND WiLi1aM W. Burr, Jr.* Bio- 
chemistry Dept., Univ. of Texas, Southwestern 
Med. School, Dallas. 

The rate of absorption of a labeled lipide has 
been studied and an attempt made to clarify the 
lack of agreement between the results of the 
various methods used. Albino rats were fed olive 
oil containing 1.3% palmitic acid-1-C™ and placed 
in an all glass metabolism cage in order to collect 
and determine the activity of the expired CO:. 
Blood samples were collected hourly for 4-hr. for 
chylomicron counts and activity determinations. 
The animal was then killed and the unabsorbed 
fat recovered from the alimentary tract. The 
specific and total activities were determined on 
this lipide as well as those extracted from the 
organ and carcass tissues. The rate of fat absorp- 
tion as measured by the loss of C' from the ali- 
mentary tract is more consistent and several times 
greater than that determined by simple recovery. 
The data suggest that lipide excretion, rather than 
the proposed selective absorption of the fatty 
acids, can best account for the results obtained. 
Direct relationships appear to exist between the 
labeled fat, which was absorbed and stored, and 
the particulate fat of the blood, the activities of 
the blood fat and the expired CO:. Evidently these 
processes are so related that a measure of any of 
them may serve as a relative measure of all and, 
in spite of the many factors involved, may reflect 
the rate of fat absorption. 


946. Effect of nor-epinephrine on electrolytes 
of arterial wall. Louis ToBran (introduced by 
Ivan Frantz). Depts. of Pharmacology and 
Medicine, Univ. of Texas, Southewstern Med. 
School, Dallas. 

Fourteen nembutalized dogs were infused for 30 
min. with enough nor-epinephrine to keep mean 
arterial pressure 100 mm Hg above pre-infusion 
levels. Five control dogs were treated identically 
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except that the saline infusion did not contain 
nor-epinephrine. A sample of one femoral artery 
was obtained from each dog before the infusion, 
the other femoral was obta‘ned during the last 5 
min. of the infusion. Nor-epinephrine produced a 
striking, highly significant fall in the potassium 
content of the arteries, the decrease varying from 
4%-59% (average 27%). The saline controls 
showed an average increase of 17% in artery potas- 
sium content. Nor-epinephrine also produced a 
significant increase in artery sodium content, an 
average gain of 1.7 mEq/100 gm of solids while the 
saline controls were losing 0.4 mEq of sodium. The 
mEq gain in sodium after nor-epinephrine aver- 
aged only ? the loss of potassium. However, in 
individual dogs, sodium and potassium seemed to 
change independently. In 5 dogs there was no gain 
in sodium to replace the considerable loss of artery 
potassium. In 5 other dogs the sodium increase 
significantly exceeded the potassium loss. In the 
pre-infusion artery the millimolar content of 
phosphorus was almost identical with that of 
potassium. However, after nor-epinephrine, the 
decrease in artery phosphorus averaged only } 
that of potassium. Nor-epinephrine did not sig- 
nificantly change the water and chloride content 
of arteries. The pattern of electrolyte alteration 
in arteries after nor-epinephrine is different from 
the abnormal pattern characteristic of renal 
hypertension. 
























947. Excretion of glycolic acid by algae during 
photosynthesis. N. E. Toxsert. Biology 
Division, Oak Ridge Natl. Lab., Oak Ridge, Tenn. 
Glycolic acid is known to be present in plants 






























and algae and probably is formed as a side reac; thy 
tion from the path of carbon in photosynthesis thy 
When Chlorella and normal steady-state photo thy 
synthesis with CO, are used, large amounts 0! the 
radioactivity appear in the supernatant solution. lod 
Analysis of the supernatant from culture condif§ 
tions by paper chromatography indicates that all 
the C" is present as glycolic acid. Cin the super ten 
natant constitutes 3-10% of the total C' fixed tt 
within a few minutes of photosynthesis. At pH acti 
values below 3 the amount of C* excretion intom go 
the supernatant is increased several-fold, bu 4, 
this is due to excretion of sucrose and other cel > 
components. As much as 30-40% of the tota! C'H j, 
fixed in a photosynthesis period of less than 1 mini 7 
will be excreted into the supernatant as gly°liG sng 
acid, provided photosynthesis is continued » ith roo, 
nonlabeled carbonate. Excretion of the gly oli@ 7 p 
acid is dependent on CO, or carbonate, anc 0c J p. 
not occur in a nitrogen or nitrogen-oxyg::: ®@ inhi}: 
mosphere. In the latter cases, large amou'i'S %M role 
glycolic acid accumulate inside the cells. C"g¥ dase 
glycolic acid excreted into the supernatat } 7 

atte, 





continually being reabsorbed and metabolized 
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For this work, quantitative methods of paper 
chromatographic analysis have been developed for 
glycolic acid, which is fairly volatile in usual pro- 
cedures used in paper chromatography. This has 
been accomplished by developing the papers be- 
tween sheets of glass followed by spraying the 
paper with alkali. 


948. Synthesis and biological activity of tri- 
iodinated analogs of thyroxine. KENKICHI 
TomiTa* AnD Henry Larpy. Inst. for Enzyme 
Research and Dept. of Biochemistry, Univ. of 
Wisconsin, Madison. 

The triiodinated derivatives of thyronine (side 
chain = L-alanine), thyronamine (ethylamine), 
thyraniline (amino) and thyroxylic acid (car- 
boxyl) have been synthesized and tested in tadpole 
metamorphosis (Rana clamitans), goiter preven- 
tion (rats), and basal metabolic rate assays. In all 
cases the 3,5,3’-triiodinated compound has 
greater activity (molar basis) than the correspond- 
ing 3,5-di- or 3,5,3’,5’-tetraiodinated analog. For 
example, in the goiter prevention assay, triiodo- 
thyronine is 10 times as active as thyroxine, and 
triiodothyronamine is 7 times more active than 
either the di- or tetraiodo compound. Triiodo- 
thyronamine has about 4+th the activity of L- 
thyroxine in stimulating BMR. It is only slightly 
more active than tetraiodothyronamine. Triiodo- 
thyronamine stimulated ATP breakdown by rat 
liver mitochondria while tetraiodothyronamine 
did not. In the tadpole metamorphosis assay, 
L-triiodothyronine is 20 times as active as L- 
thyroxine. Diiodothyronamine was less than 7yth, 
tetraiodothyronamine was 20 times, while triiodo- 
thyronamine was at least 50 times as active as 
thyroxine. Triiodothyraniline was as active as 
thyroxine while the tetraiodo derivative was less 
than half as active. When tested at 10 ppm, tri- 
iodothyroxylic acid was more active than 1 ppm 
bi-thyroxine while di- and tetraiodothyroxylic 
acids were inactive. These data support the con- 
tention that thyroxine must be deiodinated to 
triiodothyronine before acquiring full biological 
activity. 


49. Action of cottonseed phospholipase D 
on the succinoxidase system. Harvey L. 
Tooxry* anp A. K. Batts. Dept. of Biochem- 
istry, Purdue Univ., Lafayette, Ind. 

The effects of lecithinase A from snake venom, 
and lecithinase C from C. welchit toxin have 
recently been studied (NyGAARD AND SUMNER. 
J. Biol. Chem. 200: 723, 1953; Epwarps AND BALL. 
J. Biol. Chem. 209: 619, 1954). These two enzymes 
inhibit the succinoxidase system, but leave the 
tole of the abundant phospholipid of succinoxi- 
dase not clearly defined as yet. We have purified 
phospholipase D approximately 80-fold from de- 
fatted cottonseed meal. It cleaves phospholipids 
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between the phosphate group and the nitrogen 
base, releasing free choline, ethanolamine, and 
possibly serine without appreciable release of in- 
organic phosphate. Cottonseed has not been previ- 
ously reported as a source for this enzyme. Phos- 
pholipase D partially inhibits beef heart succin- 
oxidase. The phospholipase activity is the prob- 
able cause of the succinoxidase inhibition, since 
inhibition is accompanied by release of small 
amounts of free ethanolamine and possibly serine. 
Enhancement of succinoxidase inhibition by 0.4 
M NaCl also supports this view, since such NaCl 
concentrations are known to increase the phos- 
pholipase activity of our cottonseed preparation. 
Studies are in progress to determine how the 
phospholipase D affects succinic dehydrogenase 
and cytochrome oxidase respectively. Also under 
study are the inhibitory properties of the end 
products of this phospholipid hydrolysis. These 
studies should throw further light on the role of 
phospholipid in nitochrondria. 


950. Purification of luciferase from luminous 
bacteria. Joun R. Torrer anp Mitton J. 
CormiER.* Oak Ridge Natl. Lab., Biology Div., 
Oak Ridge, Tenn. 

Extracts of acetone-dried Achromobacter fischeri 
and of an unidentified luminescent coccobacillus 
were fractionated by (NH4)2SO, precipitation. 
The 30% soluble-70% insoluble fraction was 
dialyzed overnight against 0.02 m phosphate 
buffer, pH 6.5. The dialysis sufficed to destroy 
most of the reduced diphosphopyridine nucleo- 
tide (DPNH:) oxidase activity without a corre- 
sponding loss of ability to luminesce under the 
proper conditions. Following this treatment the 
luciferase preparation was subjected to starch 
column electrophoresis at pH 6.5. The active pro- 
tein from both sources migrated as a fluorescent 
band toward the anode. The most highly active 
fractions contained flavin mononucleotide (FMN) 
in quantities proportional to luciferase activity. 
In order to obtain appreciable light, however, it 
was necessary to add FMN to the reaction mix- 
ture. Assays were run by coupling the luciferase 
with an active DPNH: oxidase prepared from 
Escherichia coli. The addition of either oxidized 
cytochrome c or 2-methyl-1,4-naphthoquinone 
reduced light output by competing with luciferase 
for the hydrogens of FMNHe:. Experiments in 
which the organisms were grown with carrier-free 
Fe® indicate that luciferase does not contain iron. 
Purified luciferase does not react directly with 
DPNH to give light either in the presence or 
absence of FMN. 


951. Utilization of L-xylulose by guinea pig 
liver homogenates. Oscar TousTER, VERNON 
H. Reynoitps* anp Ruta M. Hutcueson.* 
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Dept. of Biochemistry, Vanderbilt Univ. School of 
Medicine, Nashville, Tenn. 

The formation of L-xylulose by normal humans 
and guinea pigs and its rapid utilization by guinea 
pig liver preparations have recently been reported 
(TousterR, HuTcHESON aND ReyNo.ps. J. Am. 
Chem. Soc. 76: 5005, 1954). The guinea pig was 
selected for these experiments because it resembles 
man in requiring dietary L-ascorbic acid. The 
choice of experimental animal was fortunate in 
that subsequent studies showed that rat and 
hamster liver homogenates utilize L-xylulose 
comparatively poorly. Guinea pig liver homoge- 
nates prepared in potassium phosphate buffer 
cause rapid disappearance of the pentose from a 
medium containing magnesium chloride and 
L-glutamate, provided that an oxygen atmosphere 
is used. Malonate, iodoacetate, fluoride, and azide 
are inhibitory, and aspartate and a-ketoglutarate 
(separately or together) cannot replace glutamate. 
However, if adenosine triphosphate is added to 
the medium, a-ketoglutarate can replace gluta- 
mate and a nitrogen atmosphere can be substi- 
tuted for oxygen. In all experiments, xylulose 
disappearance was determined by the application 
of Dische’s cysteine-carbazole method to trichlor- 
acetic acid filtrates. In many experiments, the 
orcinol test for pentoses was also used; barium- 
zine filtrates were frequently analyzed. No evi- 
dence for the accumulation of known metabolites 
or of a xylulose phosphate was found. Guinea pig 
liver homogenates retain activity for several 
hours at 0°, but dialysis against phosphate buffer 
leads to appreciable loss of activity. Homogeniza- 
tion in veronal buffer, with subsequent addition of 
phosphate, also leads to weakly active prepara- 
tions. Differential centrifugation of homogenates 
indicates that the mitochondrial fraction is pri- 
marily responsible for xylulose utilization. 


952. In vitro metabolism of A‘-3-hydroxy 
steroids. FRANK UnGAR,* MarceL Gut* AND 
Rap I. DorrMan. Worcester Fndn. for Exptl. 
Biology, Shrewsbury, Mass. 

The various pathways suggested for the in vivo 
catabolism of testosterone to the urinary andro- 
gens involve variations in the sequence of reduc- 
tion and oxidation at the A‘-3-ketone group and 
at C-17. One of these pathways could involve a 
primary formation of a A‘-3,17-diol. Two of these 
possible intermediates, A‘-androstene-38,178-diol 
and A‘-androstene-3a,178-diol, were prepared and 
incubated with rat liver supernatant (UNGAR AND 
DorrMan. J. Am. Chem. Soc. 76: 1197, 1954); 2.5 
mg of steroid were incubated in air at 38°C for 2 
hr. The incubation mixtures were extracted with 
ethyl acetate and chromatographed on paper with 
ligroin-propylene glycol for 16 hr. Four major 
chromatographic zones were detected for each 
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A‘-3,17-diol incubation. The zones were cherac- 
terized by their behavior with ultraviolet | ght, 
2,4-dinitrophenylhydrazine, Zimmermann, and 
trichloroacetic acid reagents and by their mo- 
bility rates. The major ketonic products were 
tentatively identified as testosterone (30-49%), 
A‘-androstene-3,17-dione (10-20%) and a satu- 
rated 17-ketosteroid (1-2%). Control incubations 
gave no products other than the starting material. 
Incubations of 100-mg amounts of A‘-androstene- 
38 ,178-diol and A‘-androstene-3a, 178-diol followed 
by silica gel chromatography yielded crystalline 
testosterone and A‘-androstene-3,17-dione, which 
were identified by melting point and infrared. 
Although the A‘-3-hydroxy grouping has not been 
observed in natural material, rat and chick, 
supernatant and residue fractions of liver can 
convert this grouping readily to the A‘*-3-ketone. 
It appears that the A‘-3,17-diol in vitro may bear 



































a precursor relationship to testosterone rather " 
than being an intermediate in the reductive path- 2 
way in its catabolism. Further aspects of the in of 
vitro reactions will be presented. th 
953. Multiplicity and precursors of FS (folic F 
acid-active blood factors). E. Usp1n* anp a 
G. Torennies. Lankenau Hosp. Research Inst. ig 
and Inst. for Cancer Research, Philadelphia, Pa. a 
Concentrates obtained (Usp1n. Federation Proc. Ra 
13: 312, 1954) from deprote’nized (heat or tri- a 
chloroacetic acid) blood hemolysates by adsorp- a 
tion on and desorption from charcoal have been the 
further purified (approximately 750-fold over-all) vir 
and fractionated, primarily by paper chromatog- ~ 
raphy. While at least 3 different solvent systems va 
consistently revealed only 1 minor and 2 major il 
components (l.c.) through tetrazolium bio; ‘M 
autography, development with a px 9 solution 0 ” d 
5% citric acid and ammonia, saturated with iso- Pre. 
amylalcohol, resolved FS1 into 4 and FS2 into 2? HC] 
separate zones. Our R; data indicate that at most actit 
1 or 2 of the 6-8 blood factors could be identical F 
} plate : on 
‘ with some of the folic acid-active factors foun’ by ail 
Ericson et al. (e.g. Arkiv f. Kemi 6: 503, 196 3) 0 sr 
marine organisms and sewage. FS is the provuet | 






of interaction (ToENNtEs et al. Federation /’r0t. 
13: 311, 1954) between a blood cell precursor 
(FSP) and a plasma factor (PF) (either or bo! 4 6 
which may be multiple), but it can also be fo: ed 
without PF by incubating FSP in ascorbate b fet 
of px 3.5-4. Acetone fractionation of px & ell 
hemolysates has yielded powdered FSP coi 20- 
trates of low hemoglobinscontent, from \\ itl 
FSP is being further concentrated. PF is ble 
in lyophilized citrated plasma preparation: , but 
suffers inactivation in solution or on pape’. P 
and FS, as occurring in crude lyophilized p :>ma 
are both inactivated by ultraviolet irrac tio! 
and by heat; PF more rapidly by heat a | FS 
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a more rapidly by ultraviolet. (Aided by Public 
pie He: lth Service Grant C-1479.) 
mo- @ 954. Effect of x-irradiation on rat spleen 
were 


a:lenylate kinase activity. Epwin M. Uyex1 
%%); (introduced by J. R. Leonarps). Atomic 
ei Energy Med. Research Project, Western Reserve 
— Univ., Cleveland, Ohio. 












rial. fF evious observations have shown that x-ir- 
tene- Bf radiation produces a marked rise in the activity 
* wed of certain phosphatases in the spleens of rats and 
alline mice. It has been shown that the increased phos- 
vhich phatase activity was accompanied by a decrease 
ared. Hf in the titer of adenosine nucleotides, primarily in 
| been the ATP content, in the spleens of rats and mice 
hiek, exposed to x-irradiation (Federation Proc. 13: 413, 
r can @ 1954). It was therefore of interest to determine 
tone. & whether or not adenylate kinase activity of the 
eval spleen is altered by exposure to x-rays since this 
rather enzyme establishes the equilibrium between the 3 
path- adenosine nucleotides. Adenylate kinase activity 
the 10 Bf rat spleens was measured by a modification of 
the method of Siekevitz and Potter (J. Biol. 
. § Chem. 200: 187, 1953). Incubation of normal 
pi spleen with adenosine diphosphate indicated that 
ANP Bl 43% of the adenosine diphosphate was converted 
- to adenylic acid whereas adenosine triphosphate 
if bs: values were not altered from the initial values. 
uf r0C- Rats exposed to sublethal (390 r) and lethal doses 
or trl go r) of x-ray indicated that the adenylic kinase 
dsorp- values were increased over the control values, 
e been the maximum values occurring 3 days following 
per-all) i  swadiation. Adenceine triphosphate values were 
matog- again not significantly altered from the initial 
ystemsit values. Since adenylate kinase promotes the for- 
MA)" nation of equimolar quantities of ATP and 
n biO-M AMP from ADP, it appears that any ATP formed 
tage 8 is dephosphorylated by adenosine triphosphatase. 
om 80M Pre-incubation of spleen homogenates in 0.05 
, 1nt0 “Hd HCl at 90°C for 2 min. eliminated the phosphatase 
ut ~—a activity and the AMP/ATP ratio after incuba- 
oar tion of ADP with spleen tissue indicated that 
sai "Bi csentially equimolar quantities of ATP and 
ge 7 AMP were formed. Thus the increase in phos- 
- ae phatase activity may mask the adenylate kinase 
-* be activity of spleen tissue by hydrolyzing the 
ye ol 'e*y-formed ATP. 
» fo: ned %5. Enzymatic preparation of L-a-glyceryl- 
teh ll phosphoryleholine. Mayo  UzreL* np 


8 vel Donaup J. HANAHAN. Dept. of Biochemistry, 


co! Univ. of Washington, Seattle. 

ee To jatethe best procedure for the preparation 
is © B chemically and optically pure t-a-glyceryl- 
on phosphorylcholine (GPC) has been by the syn- 
ups thetic method of Baer and Kates (J. Am. Chem. 
LP Soc. 70: 1394, 1948). In a report on the action of 
rac F P. notatum extracts on a mixture of lysophos- 
and 


phatides, Fairbairn (J. Biol. Chem. 173: 706, 1948) 
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described the release of fatty acid and a phos- 
phorus containing compound, which was not 
precipitated by the ferric oxide-MgSO; method. 
Although no conclusive evidence was presented, 
this compound was assumed to be GPC. This 
present report shows that extracts of the mycelia 
of P. notatum, which were prepared by a modifica- 
tion of Fairbairn’s procedure can effect the re- 
moval of fatty acid and production of L-a-GPC 
from either pure unsaturated or saturated lyso- 
lecithin. The GPC was isolated as the amorphous 
CdCl; salt in a 75% yield and could be obtained 
in analytically pure form as the crystalline CdCl. 
salt in a 50% overall yield (based on starting sub- 
strate). Monopalmitoleyl-, monopalmityl- and 
monostearoyl lecithin have been used as sub- 
strates. The reaction can be followed easily by a 
direct titrimetric procedure or by precipitation of 
the lysolecithin with aqueous KI;, solubilization 
in dichloroethane and subsequent colorimetric 
assay. These results aid in assigning the L-a 
configuration to naturally occurring lecithins 
and their derivatives. 


956. Effects of feeding and of routes of tracer 
acetate administration upon lipogenesis. 
J.T. Van BruacGeEn, R. M. Cockspurn* ANpD W. 
R. Wiuurams:* Dept. of Biochemistry, Univ. of 
Oregon Med. School, Portland. 

Trained fed, intact, 200-gm, male, Sprague 
Dawley rats were fasted for 12-14 hr. to reduce 
lipogenesis to a minimum. A chow meal or a test 
substance was given orally followed by tracer 
acetate-1-C'4 given intraperitoneally. Incorpora- 
tion of label into fatty acid and cholesterol frac- 
tions of liver, gut, carcass, and skin was deter- 
mined. Thirty minutes of chow eating caused 
fatty acid labeling to increase 2.5, 7.0, 6.0, and 
2.0 times respectively in the tissues above. Cho- 
lesterol incorporations were less influenced. The 
lipogenic stimulation found at 30 min. appears to 
be maximal, for an additional 30 min. of feeding 
caused an increase in lipid labeling only in liver 
tissue. Maximal lipogenesis continued for 3 hr. 
after the 60-min. chow meal. After 5 hr. fatty 
acid incorporations fell to about one half of the 
previous maximum. Intubation of the 12-hr. 
starved animals with a variety of pure test com- 
pounds failed to elicit the maximal response seen 
above. A further investigation of the high lip- 
ogenic activity of gut tissue was made by the 
intravenous or intraperitoneal administration of 
label. Nembutal anesthesia necessary for the i.v. 
injection had no effect upon lipogenesis; i.v. ad- 
ministration of label results in an increase in 
tissue fatty acid activities in the case of liver and 
skin and a slight increase in cholesterol activities 
of skin. Gut fatty acid activity was lowered by 
i.v. administration of the label. 


a 
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957. Isolation and identification of B-nico- 
tinoyl-D-glucuronic acid in rat urine. 
JAN VAN Eys,* Oscar TousTER AND WILLIAM J. 
Darsy. Dept. of Biochemistry, Vanderbilt School 
of Medicine, Nashville, Tenn. 

Previous investigations have shown that there 
are unidentified metabolites of nicotinic acid in 
rat urine (LEIFER ef al. J. Biol. Chem. 190: 595, 
1951; Lin AND Jounson, J. Am. Chem. Soc. 75: 
2974, 1953). In this laboratory, bioautographic 
techniques, with Lactobacillus arabinosus as the 
test organism, disclosed the presence of an uni- 
dentified derivative of this vitamin in normal rat 
urine. To obtain enough of the substance for iso- 
lation, 3 female rats (Sprague-Dawley) were each 
given 4 doses of 50 mg of nicotinic acid by 
stomach tube at 12-hr. intervals. The pooled 
urine, after a preliminary lead salt fractionation, 
was chromatographed on Dowex 50 columns with 
0.01 n and 0.10 n HCl as eluents. Further purifi- 
cation by paper chromatography yielded 2.7 mg 
of the metabolite. The presence of nicotinic acid 
in the substance was indicated by its activity in 
microbiological tests, and the presence of glu- 
curonic acid was shown by various color reac- 
tions. These constituents were in a molar ratio of 
1.0/1.1, as measured with L. arabinosus and the 
Dische carbazole test, respectively. Hydrolysis 
with 6-glucuronidase gave nicotinic acid and 
glucuronic acid. Hydrolysis with NaOH readily 
yielded nicotinic acid, while NH,OH yielded 
nicotinamide and glucuronic acid. The reaction 
mixtures were analyzed by paper chromatog- 
raphy, the products being identified by spray 
reagents, by examination of the papergrams with 
ultraviolet light, by microbiological assay, and, 
on occasion, by the absorption spectrum of eluted 
material. The evidence strongly suggests that the 
new urinary product is 6-nicotinoyl-p-glucuronic 
acid. 


958. Metabolism of glucose, lactate and 
alanine by Ehrlich’s ascites carcinoma cells 
from normal and alloxan diabetic mice. 
MarTIN VANGEROV* AND Rautpo W. McKEE. 
Dept. of Physiological Chemistry, Univ. of Cali- 
fornia, Med. Ctr., Los Angeles. 

It has been observed by McKee and Jehl that 
C57/6 black mice infected with Ehrlich’s ascites 
carcinoma survive longer when made alloxan 
diabetic. We have noted moreover that these 
animals have a tendency to develop a smaller 
quantity of tumor. In an attempt to correlate 
these observations with any perceptible meta- 
bolic changes in the tumor, studies were under- 
taken on the oxidative metabolism of the cells 
using as substrates evenly labeled C'4-glucose, 
lactate and alanine. Measurements were made 
with the Warburg respirometer and the C'*O, 
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which collected in the center well was plated as 
BaC'O; and counted. It was found that the 
diabetic state had no influence on the oxidative 
metabolism of the tumor cells with respect to the 
3 substrates when used singly. The activity of the 
C40. collected from the oxidation of glucose or 
lactate did not differ significantly from that of 
the controls. However, with respect to alanine 
we found a 62% greater C'O:2 activity from the 
diabetic mouse tumor: in general, the higher the 
blood sugar the greater the activity. In mice 
which were given alloxan but did not develop 
diabetes there was no difference in the oxidative 
metabolism or activity of C'4O2 from that of the 
controls. With the tumor from non-diabetic and 
diabetic mice the activity of C'4O2 from alanine 
is diluted 2X and 24}, respectively, when glucose 
is added. Humoral influences, including possible 
effects of insulin, on this altered metabolism are 
being considered. 


959. Uricase. Ropert VAN REEN* AND Paut B. 
Pearson. McCollum-Pratt Inst., Johns Hopkins 
Univ., Baltimore, Md. 

The sensitivity of uricase preparations to low 
concentrations of KCN is suggestive that the 
enzyme is a metalloprotein. While purified prep- 
arations of uricase have been reported to contain 
iron, copper, and zinc the specific metal involved 
is not known. Studies have been under way to 
attempt to remove the metal by means of chelat- 
ing compounds. Twenty-four hours dialysis of a 
partially purified uricase preparation against 
versene, sodium diethyldithiocarbamate, a,a’- 
dipyridy!, or 2,3-dimercaptopropanol followed by 
dialysis against glass distilled water did not re- 
sult in a loss of activity. Likewise, attempts to 
trap a metal during activity of the enzyme by 
incubating uricase, uric acid, buffer, and com- 
plexing agent were unsuccessful. Our observa- 
tions also confirmed earlier reports that the 
presence of most chelating compounds either 
increases or has no effect on uricase activity. 
Since p-chloromercuribenzoic acid and methyl- 
mercuribromide inhibited activity, the influence 
of the chelators is probably associated with the 
protection of sulfhydryl groups from heavy 
metals. When uricase is measured spectrophoto- 
metrically (H. M. Kauoxar, J. Biol. Chem. 167: 
429, 1947) the addition of 2,3-dimercoptoprop2"0l 
(BAL) results in decreased uricase activity. 
Praetorius (Biochim et Biophys. Acta 2: 590, 1°18) 


‘has suggested that BAL reduces available ©: in 


the system. Using the manometric determination 
of uricase we have observed up to two times 04 
uptake in the presence of BAL while uric «cid 
disappearing was unaffected by BAL. The ob 
servations tend to support the view that DA 
does not affect uricase but exerts its influence 
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through the inhibition of catalase thus increasing 
the demand for atmospheric oxygen. 


96}. Diurnal variation in excretion of a 
sodium-retaining substance. ELEANoR H. 
VENNING, INGE DyRENFURTH* AND CLAUDE 
Grroup.* McGill Univ. Clinic, Royal Victoria 
Hosp., Montreal, Canada. 

The diurnal variation of a sodium-retaining 
substance was followed in normal individuals 
over a period of 2-3 days. The daily collection of 
wine was divided into 3 periods: 1) from mid- 
night-8 a.M.; 2) from 8 a.m. to 4 P.M.; and 3) from 
4p.M. to midnight. The free and conjugated ma- 
terial was assayed separately. The free fraction 
consisted of that material extracted immediately 
by chloroform from urine acidified to px 1.5; the 
conjugated fraction, that material hydrolysed 
after incubation for 24 hr. with the enzyme 8 
glucuronidase. The extracts were purified by 
means of paper partition chromatography using 
the Bush BS system. The paper strip was cut so 
as to include all material present between the 
hydrocortisone and the cortisone zones and in- 
cluding these zones. This material was eluted 
with methanol and assayed for its effect on so- 
dium excretion in the adrenalectomized rat. The 
results indicate that there is no consistent trend 
in the diurnal excretion of the sodium retaining 
factor and no correlation with that observed for 
the formaldehydogenic corticoids. In one normal 
woman the daily excretion of sodium retaining 
substance varied from 59-110 ug DCA equiva- 
lents/24 hr. In a normal male the range was from 
4-153 ug DCA equivalents/24 hr. In the latter 
individual most of the sodium retaining substance 
was present as conjugated material. 


1. Standard potential of the old yellow 
enzyme of yeast. Cart S. Vestine. Bio- 
chemical Dept., Med. Nobel Inst., Stockholm, 
Sweden. 

As part of a continuing study of OYE by Theo- 
rll and co-workers a re-determination of the 
standard potential of a highly purified prepara- 
tion of OYE has been made. By means of a 
iightly modified isolation procedure involving 
low-temperature acetone fractionation, adsorp- 
tion on alumina and ammonium sulfate fractiona- 
tion, crystalline OYE of about 85% purity as 
shown by electrophoresis has been obtained from 
tried brewer’s yeast. Reductive titrations have 
ben made at 30° in an argon atmosphere with 
bright platinum electrodes and a glass electrode. 
lh order to obtain stable potentials with the elec- 
tromotively sluggish OYE, 2th of a molar equiv- 
lent of potassium indigo disulfonate (Ey = 
~0.125 v. at pH 7 and 30°) was used as a mediator 
most experiments. The reducing agents were 
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the reduced forms of Safranine T (Ej) = —0.289 
v.) or phthiocol (Ep = —0.180 v.). The average 
value of Eo for OYE at pH 7 and 30° was found to 
be —0.122 + 0.005 v. This value is 0.063 v. lower 
than that determined by Kuhn and Boulanger 
(Ber. 69: 1557, 1936). In the px range, 4.8-8.9, the 
system showed a AEo/ApH slope of —0.06, in- 
dicating no proton dissociation from the re- 
ductant in this range. In all cases with OYE and 
also in reductive titrations with FMN and ribo- 
flavin a flattening out of the titration curves was 
noted after approximately 50% reduction. In- 
stability of the reductants may explain this 
effect. 


962. Pathway of hexose metabolism in lym- 
phatic cells (rabbit appendix) and in 
lymphosarcoma (Gardner’s mouse lym- 
phosarcoma). M. VILLAVICENCIO* AND E. 8. 
Guzman Barron. Chemical Div., Dept. of 
Medicine, Univ. of Chicago, Chicago, Ill. 

There are 3 main pathways for the oxidation 
of hexoses by living cells: the glycolytic, the 
phosphorylative, and the direct oxidation path- 
ways. Their relative importance has béen recently 
the subject of numerous investigations. Lym- 
phatic cells from the rabbit’s appendix, and the 
cells from Gardner’s mouse lymphosarcoma 
utilize mainly the glycolytic pathway. In the 
presence of iodoacetate there was a correlation 
between the O2 uptake, glucose utilization and 
lactic acid formation. On chromatographic analy- 
sis of the extra-cellular fluid at different intervals 
after addition of glucose there were found in the 
presence of iodoacetate, fructose, 1,6 hexose 
diphosphate and dihydroxy-acetone. No keto- 
hexonic acids were found. Triosephosphate for- 
mation was also detected. The COs produced 
anaerobically in Ringer-bicarbonate was all due 
to lactic acid formation. The intact cells utilized 
glucose, fructose, mannose, and ribose 5-phos- 
phate but not ribose. In the intact cells there was 
formation, on incubation with ribose phosphate, 
of ribulose. In cell-free extract there were found 
the enzymes for glycolysis and for phosphoryla.. 
tive oxidation. There was no glucose dehydrogen- 
ase. In cell-free extracts of lymphosarcoma, the 
activity of hexokinase, aldolase-phosphoglyc 
eraldehyde dehydrogenase, and of the enzymes 
for ribose phosphate metabolism were 4 to 6 
times greater than in lymphatic cells. Ribose 
5-phosphate produced ribulose and fructose. 
There was no ribokinase. 


963. Estradiol stimulation of DPN-linked 
isocitric dehydrogenase. CLAUDE A. VILLEE, 
Epwin E. Gorpon,* JANET M. Lorine* anpD 
FrepericA M. WeuunetTon.* Dept. of Bio- 
logical Chemistry, Harvard Med. School, Boston, 
Mass. 
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Previous experiments had shown that the con- 
version of citrate to a-ketoglutarate by a soluble 
enzyme system obtained from placental homog- 
enates is stimulated in vitro by the addition of 
estradiol. With cis-aconitate or isocitrate as 
substrate, both citrate and a-ketoglutarate are 
produced on incubation. Added estradiol in- 
creases a-ketoglutarate production and decreases 
citrate production. With enough cis-aconitate to 
saturate the citric aconitase system, added es- 
tradiol does not decrease citrate production but 
does increase a-ketoglutarate production. The 
decrease in citrate production caused by added 
estradiol at lower cis-aconitate levels is ap- 
parently the indirect result of increased utiliza- 
tion towards a-ketoglutarate. Trans-aconitate 
decreases the conversion of isocitrate or cis- 
aconitate to citrate and eliminates the estradiol 
effect. Trans-aconitate has no effect on the con- 
version of cis-aconitate or isocitrate to a-keto- 
glutarate. Estradiol increases a-ketoglutarate 
production at all levels of trans-aconitate. These 
results suggest that aconitase itself is not af- 
fected by estradiol. Oxalosuccinic decarboxylase 
is not stimulated by estradiol, for a-ketoglutarate 
production from oxalosuccinate is unaffected by 
added hormone. Isocitric dehydrogenase is in- 
hibited by 10~* m p-chloromercuriphenylsulfonic 
acid. This inhibition is not reversed by estradiol. 
The reaction can also be followed spectrophoto- 
metrically by measuring DPN reduction at 340 
mu. The px optimum of the DPN reduction 
stimulated by estradiol is 7.3. The following were 
found to serve as coupled oxidation-reduction 
systems with DPN-isocitric dehydrogenase: 
pyruvate — lactate, a-ketoglutarate — glutamate, 
and oxalacetate — malate. In this test system, 
Cat+ depresses, Na* and Kt have no effect, and 
Mg*t*, Mn**, and Co** have marked stimulatory 
effects on DPN reduction in the presence of 
estradio]. (Aided by PHS grant.) 


964. Influence of urea on trypsin activity. T. 
VISWANATHA* AND Irvin E. LIENER. Dept. of 
Agricultural Biochemistry, Univ. of Minnesota, 
St. Paul. 

A study of the enzymatic activity of trypsin in 
various concentrations of urea in borate buffer, 
pu 7.6, revealed that the enzyme was rapidly in- 
activated in 3-5 m urea. This loss in activity was 
accompanied by the appearance of trichloroace- 
tie-soluble products, indicating an enhanced 
autolysis of the enzyme. Higher concentrations 
of urea, 6.6-8.3 m, resulted in an active, stable 
system; 0-2.5 m urea did not appreciably affect 
enzymatic activity. The enzyme was unaffected 
by all concentrations of urea at pu 4. The pres- 
ence of Ca** raised the level of urea required for 
maximum inactivation. Decylbenzene sulfonate 
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at certain concentrations or the presence of suh- 
strate could likewise protect the enzyme from 
urea inactivation. Dilution of enzyme systeins 
initially exposed to stabilizing levels of urea was 
followed by a very rapid loss in activity. The 
implication of these findings will be discussed. 






































965. Biochemical effects of 3,4-dichloro- r 
phenylserine. Caron M. VoLKMANN* anp ( 
ERNEST BEERSTECHER, JR. Dept. of Biochem- d 
istry, Univ. of Texas Dental Branch, Houston. e 
Twenty-five phenylserine analogues were pre- u 

pared by the Erlenmeyer reaction from the corre- eC 

sponding substituted benzaldehydes. Five of the T 

derivatives, o-methoxy-, p-chloro-, o-chloro-, be 

2,4-dichloro-, and 3,4-dichlorophenylserine were eX 
studied in detail; 3,4-dichlorophenylserine alone by 
exhibited unusual chemical activity, forming an 1D 
insoluble product with trace amounts of copper. : 
Salts of other trace metals were examined with % 
negative results. The biological activity of the 5 ) 
analogues was investigated using a number of ; 
microorganisms. In the culturing of Aspergillus 
niger, a marked inhibition of sporulation was : 
effected upon the addition of 3,4-dichlorophenyl- ob' 
serine to the medium at levels of 50 ug/ml. My- lent 

celial mat weights, however, remained constant. o 

Spore extracts of Aspergillus niger were chro- oF 

matographed on paper, and the various fractions “a 

were tested for their ability to reverse the inhibi- N15 

tion. Further observations on the copper-binding the 
capacity of the 3,4-dichloro-analogue were made of 
using the copper-containing enzymes, ascorbic < 
acid oxidase and tyrosinase. A colorimetric analy- ‘ 
sis was the basis for determining the inactivation and 
of the ascorbic acid oxidase. The resulting data and 
showed inhibition of the enzyme proportional to dest 
the amount of 3,4-dichlorophenylserine added. but 

When a copper salt was introduced into the sys- inde 

tem, a reversal of inactivation was noted. Further JJ wh 

studies on enzymatic inhibition are now in § @lla 
progress. ever 
pre 

966. Glutamic acid fermentation by Clos- en 
tridium tetanomorphum. J. T. WAcHsM\\“* heat. 
AND H. A. Barker. Dept. of Plant Biochemis''”, peak 
Univ. of California, Berkeley. igh 
L-Glutamate is readily fermented by C. teta: kon 

: KC) 
morphum and has been shown to be an ini'- @ 
mediate in the fermentation of histidine. Rest: sos 
cells form acetate, butyrate and hydrogen, #4 indo 
approximately equimolar amounts of ca‘! 0 Red 

dioxide and ammonia from glutamate. Ex) 10°? 3 

ments with C'-glutamate and C'-histid .¢ jj "sult 

show that carbon dioxide, acetate, and butyr. ‘¢ the s 

originate mainly from carbons 5, 1 and 2, aii 3 abil t 

and 4 of glutamate, respectively. The lack of #M Was 1 

complete equilibration between acetate «nd MH extra 

butyrate is further substantiated by the observa- PA}), 
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ticn that only 12-23% of the butyrate molecules 
fo‘med during the fermentation of glutamate in 
th: presence of acetate-1-C!4 contain carbon de- 
rived from acetate. The operation of a conven- 
tic nal tricarboxylie acid cycle is excluded by the 
lov yield of carbon dioxide and the position of 
lal eling in the products of C'‘-glutamate deg- 
ra ation. The results indicate that two different 
C, units are formed from glutamate. The C2 unit 
de ived from carbons 1 and 2 of glutamate is pref- 
ercntially converted to acetate, while the C2 
un.t derived from carbons 3 and 4 preferentially 
coidenses with a similar C, unit to form butyrate. 
The mechanism of glutamate fermentation is 
being further investigated by means of cell-free 
extracts of C. tetanomorphum. (Supported in part 
by a research contract with the U. S. Atomic 
Energy Commission.) 


97. Soluble succinoxidase from Bacterium 
tularense. CHARLES L. WaApDKINS AND R. C. 
MILLs (introduced by D. J. Mutrorp). Dept. 
of Biochemistry, Univ. of Kansas, Lawrence. 

A soluble succinoxidase preparation has been 
obtained by maintaining a sonic extract of Bac- 
terium tularense at 10°C for 5 days followed by 
centrifuging at 25,000 X g for 5 hr. The sue- 
cinoxidase activity of the supernatant solution 
was not removed by further centrifugation at 
115,000 * g for 1 hr. The difference spectrum of 
the supernatant solution showed peaks indicative 
of eytochrome 6. At least 3 components of the 
succinoxidase system have been demonstrated. 
The soluble extract showed rapid oxygen uptake 
and reduction of 2,6-dichlorophenol-indophenol 
and methylene blue. Heating at 60°C for 10 min. 
destroyed the ability to reduce methylene blue 
but did not alter the rate of 2,6-dichlorophenol- 
indophenol reduction. Lowering the px of the 
unheated preparation to 3.0 for 30 min. destroyed 
ill apparent activity with dyes and oxygen. How- 
ever, a mixture of the heated and acid-treated 
preparations reduced both dyes but did not show 
oxygen uptake. The difference spectrum of the 
heated preparation showed no cytochrome 6 
peaks. Oxygen uptake and methylene blue reduc- 
tion were completely inhibited by 1 X 10-3 m 
KCN, 1 X 10-? m NH.OH, and 3.5 X 10-* m iodo- 
acetate, while reduction of 2,6-dichlorophenol- 
indophenol was not inhibited by these reagents. 
Reduction of both dyes was inhibited by 5 X 
l-? m malonate. These inhibitors gave identical 
results with rat liver mitochondria. Dialysis of 
the soluble extract removed all activity, but the 
tbil' ty to reduce 2,6-dichlorophenolindophenol 
Was restored by the addition of boiled soluble 
‘xtract or a small amount of undialyzed extract. 
FA}), FMN, DPN, and TPN did not restore ac- 
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tivity to the dialyzed extract. All succinoxidase 
activity was precipitated by 2M(NH,).SOx. 


968. Action of sodium cyanide on cytochrome 
oxidase. W. W. Waini0. Bureau of Biological 
Research, Rutgers Univ., New Brunswick, N. J. 
Cytochrome oxidase (containing deoxycholate) 

has been reduced with Hz and Pt. Approximately 
1 hr. is required to achieve 65% reduction. The 
addition of ferricytochrome c results in the oxida- 
tion of some of the reduced cytochrome oxidase 
and the reduction of some of the ferricytochrome 
c. NaCN does not prevent the reduction of cy- 
tochrome oxidase by either ferrocytochrome c¢ or 
H» and Pt, but it does interfere very markedly 
with the reoxidation of oxidase in the presence of 
air. Approximately } of the reduced cytochrome 
oxidase is oxidized in 60 min. and the reaction is 
second order. NaCN does not prevent the reduc- 
tion of oxidized cytochrome oxidase by ferro- 
cyanide nor the oxidation of reduced cytochrome 
oxidase by ferricyanide. 


969. Glutamic acid dehydrogenase and trans- 
aminase of leucemic and non-leucemic 
leucocytes. Harry A. WaisMAN, Cart Mon- 
DER* AND J. N. WiuuraMs, Jr. Dept. of Pedi- 
atrics, Med. School, and Dept. of Biochemistry, 
Univ. of Wisconsin, Madison. 

Amino acid metabolizing enzymes of leucemic 
and non-leucemic leucocytes (WBC) and plasma 
are being studied. Seventy to 80% of WBC were 
isolated from whole heparinized blood by allow- 
ing the red cells to settle at room temperature 
for an hour and removing the supernatant by 
pipette. This layer containing WBC and ap- 
proximately equal number of RBC was washed 
in saline and alternately frozen, thawed and 
homogenized. One-cm. cuvettes containing 1.1 
ml phosphate buffer, 0.60 ml 0.5 mM potassium 
glutamate, 2 X 107 WBC, 0.1 ml 1% DPN, all at 
pH 7.6, were equilibrated in the Beckman DU 
Spectrophotometer before reading. Change in 
optical density thereafter was linear with time. 
Values are expressed as change in OD/cuvette/30 
min. X 103 (A OD). Plasma and RBC were 
devoid of activity. The WBC fraction contained 
all the enzyme activity. The average A OD for 
26 non-leucemic patients was 13 + 10 (SD) and 
for 15 leucemic patients 55 + 31 (SD). Little dif- 
ference between chronic and acute leucemias was 
observed. WBC from patients treated with X-ray 
or Myleran (1,4-di-(methan-sulphoneoxy) bu- 
tane) therapy showed no lowering of enzyme 
activity over a period of 2 weeks. Enzyme ac- 
tivity was independent of high or low WBC 
counts. Glutamic-aspartic transaminase (oxalace- 
tate and glutamate as substrates) was present in 
plasma and WBC but higher in WBC. No obvious 
differences were observed between leucemic and 





300 


non-leucemic WBC, although a trend toward 
higher values was noted for leucemic plasmas. 
RBC had no activity. 


970. D(—)8-hydroxybutyryl CoA dehydrogen- 
ase. SALIH J. WaAKIL (introduced by JoHn W. 
Porter). Inst. for Enzyme Research, Univ. of 
Wisconsin, Madison. 

The second oxidative step in the sequence of 
fatty acid oxidation has been shown to be cata- 
lyzed by a DPN-linked dehydrogenase (I) specific 
for the .(+)8-hydroxyacyl CoA derivatives. 
However another enzyme (II) from beef liver 
mitochondria has been prepared which catalyzes 
a DPN specific oxidation of the p(—)8-hydroxy- 
butyryl CoA (p). When p was incubated with II 
in the absence of added DPN, there was no con- 
version to .L(+)8-hydroxybutyryl CoA (L) as 
shown by assay with I. But on addition of cata- 
lytic amounts of DPN (<1 X 10/* m) and not 
TPN, conversion could be obtained. Since I is 
still a contaminant of preparations of II the ap- 
parent racemization can be explained in terms of 
the following reactions: D + DPN* a Acetoace- 
tyl CoA + DPNH + H+ 4 L + DPN*. As may 
be expected the extent of racemization is a func- 
tion of po. At pH 8.0 about 42% of the p was 
converted to the L isomer while at px 9.5 the con- 
version was only 15%. When p is oxidized by 
DPN in presence of II there is an exact correla- 
tion between DPNH and acetoacetyl CoA forma- 

_ tion, both of which were followed spectrophoto- 
metrically at 340 my and 303 my respectively. 

Preparations of II were free from acetoacetyl 

CoA cleavage enzyme. Some preparations of II 

showed a pH independent racemization which 

proceeded in absence of added DPN and even 
after treatment with norite and Dowex-1-Chlo- 
ride. There may thus be an alternative mechanism 
of racemization other than that described above. 


971. Crustacean vitamin A. GEORGE WALD 
AND STANLEY P. Bura.* Biological Labs. of 
Harvard Univ., Cambridge, Mass. 

The eyes of certain marine crustacea contain 
high concentrations of vitamin A (WaLpD, Am. J. 
Physiol. 133: 479, 1941). Indeed, in these animals 
the eyes store and frequently contain the bulk 
of the vitamin A of the whole animal. Recently 
Fisher et al. (J. Marine Biol. Assoc. U. K. 31: 229, 
1952) have isolated vitamin A from decapod and 
euphausiid crustacea, and from the krill of 
whales’ stomachs. They found euphausiid vitamin 
A to have only 3 to } the nutritional potency in 
rats expected on the basis of chemical estimation. 
We have now identified the vitamin A of the 
lobster eye as the cis isomer, neovitamin Ab, the 
specific precursor of the visual pigment, rho- 
dopsin. The isomer was identified by the follow- 
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ing properties: It has the absorption spectrum 
of neovitamin Ab; it isomerizes as does neovita- 
min Ab; on oxidation with MnO, it yields neo- 
retinene b; and this on incubation with cattle 
opsin yields rhodopsin. Neovitamin Ab possesses 
only about 23% the nutritional potency of all- 
trans vitamin A in rats (Amzs et al. Abstr. 126th 
Meet. Am. Chem. Soc. 1954, p. 36C). It appears 
probable that in euphausiid and decapod crus- 
tacea, vitamin A is stored largely in the form of 
this isomer, so explaining the low bioassays 
found by Fisher et al. This is a remarkable cir- 
cumstance, for neovitamin Ab _ possesses a 
hindered cis configuration (RoBESON et al. Abstr. 
126th Meet. Am. Chem. Soc., 1954, p. 34C) and 
requires special conditions for its formation and 
maintenance. 


972. Absorption and distribution of radio- 
tungstate in tissues. ARTHUR W. WaseE* 
AND M. Joun Boyp. Div. of Biological Chemistry, 
Hahnemann Med. College, Philadelphia, Pa. 
The energy spectra of the radioisotopes of 

tungsten have features desirable in a radio- 

therapeutic agent. Further, since tungsten forms 
many insoluble calcium salts (tungstates) it ap- 
peared probable that radio-tungstate would be 
selectively absorbed by bone. However, since 

WO, combines readily with proteins, a study of 

its uptake by all tissues was desirable. For this 

study male adult mice (CH57) were employed. 

Five ue doses of K;W'*5O, were given i.p. Samples 

of animals were taken at various intervals over a 

period of 5 days. W'*, ty 73 days, was used for 

convenience of easy radio analysis. Tissues were 
digested in 6N KOH to prevent precipitation of 
tungstic acid. Aliquots of the digests were radio- 
assayed by conventional methods. After 8 hr., 
the concentration of W'* was distributed in the 
following order: Bone > G.I. tract > spleen > 
kidney > RBC > heart > lung > liver > 
plasma > brain. By 24 hr., the concentration of 
W'*5 was greatly reduced in all tissues with the 
exception of bone. In bone, the activity, ex- 
pressed as percentages of optimal uptake, was as 
follows: 24 hr., 69%; 48 hr., 44%; 72 hr., 48%; % 
hr., 35%. Studies with rats have indicated ihe 
presence of W'85 in various bones 30 days alter 
administration of radio-tungstate. This bone 
seeking property of tungstate, the desirable 
energy spectrum of W'*7 and short half-life sug 

gest further exploration of this radio isotope 234 

theropeutic agent. (Study sponsored by ‘he 

Damon-Runyon Memorial Fund.) 


973. Effect of 4-amino-5-imidazolecarbox::™ 
ide on metabolism of purines of mous¢ 
nucleic acids. James Leona Way* anv H. 
Grorce Manpeu. Dept. of Pharmac: 
George Washington Univ. School of Med::ine 
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Washington, D. C. and Dept. of Pharmacology 
and Toxicology, Univ. of Wisconsin Med. School, 
Madison. 

Recently it has been shown that the simultane- 
ous administration of 4-amino-5-imidazolecarbox- 
amide (AICA) and 8-azaguanine to mice produced 
a inarked potentiation of the toxicity as well as 
the carcinostatic effect of 8-azaguanine. This 
effect was attributed to the inhibition of aza- 
guanine deaminase by AICA, resulting in inhibi- 
tion of the catabolic deamination and detoxica- 
tion of the guanine analog. Since azaguanine 
deaminase and guanase are believed to be identi- 
cal it was desirable to investigate whether the 
administration of AICA would prevent the 
catabolism of guanine of the guanine fraction of 
nucleic acids, which could be detected by an in- 
crease in the specific activity normally pro- 
duced by the administration of guanine-C". 
After the simultaneous administration of this 
labeled purine and AICA to CAF; mice the liver 
nucleic acids were isolated, separated into pentose 
and desoxypentosenucleic acids, and hydrolyzed 
to the purine bases. The latter were isolated and 
purified by ion exchange techniques on Dowex 50 
resin and were radioassayed. The specific activity 
of the liver pentosenucleic acid guanine fraction 
after the administration of guanine-C™“ wag en- 
hanced by the coadministration of AICA. Similar 


experiments on the effect of AICA on the in- 
corporation of adenine-C™ and its conversion to 
polynucleotide guanine will be discussed. 


914. Inhibitory compounds in raw soy beans. 
Joun M. Weaver (introduced by WauTER E. 
MitiTzER). Dept. of Biochemistry and Nutri- 
tion, Univ. of Nebraska, Lincoln. 

Study of animal growth inhibition caused by 
taw soy bean oil meal (SBOM) has been hampered 
by lack of a rapid assay requiring only small 
amounts of materials. The fact that addition of 
1.6% pu-methionine to rat rations decreases the 
growth differential between raw and _ heated 
SBOM led to the development of a bacterial assay 
for soy inhibitors. Escherichia coli grown in a 
basal inorganic salts-glucose medium to which 
had been added 2 mg sulfanilamide, 0.33 ug 
PAB, 100 wg each of serine, xanthine and thy- 
mine, and 0.5 myg Biz per 10-ml tube, attain } 
maximal growth in 18 hr. Methionine synthesis 
is limiting under these conditions. Addition of 
a1 aleoholic extract of raw SBOM appreciably 
depresses growth. The inhibitor (s) is soluble in 
water, 80% ethyl alcohol, but not in 95% alcohol, 
ether, or petroleum ether. It is dialyzable, and 
does not appear to be retained by ion exchange 
'sins. Bioautographic analysis revealed three 
or four zones of inhibition, depending upon the 
solvent used for chromatographic development. 


AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS 


301 


No correlation could be found between the in- 
hibitory spots and the presence of material 
which reacted with ninhydrin, diazotized sulf- 
anilic acid, or reagents for reducing sugars. 
Animal assays showed the rat growth inhibitor 
from soy to have similar solubility characteris- 
tics, and also to pass through a dialysis mem- 
brane. Indications are that saponins are not 
inhibitory to E. coli under conditions tested, 
and that the soy saponins (non-dialyzable) can- 
not account for all of the growth inhibition in 
rats. 


975. Enzymatic synthesis of asparagine. 
Grorce C. WEBSTER AND J. E. VARNER (in- 
troduced by JaAMEs BONNER). Kerckhoff Labs. 
of Biology, California Inst. of .Technology, Pasa- 
dena. 

The biosynthesis of asparagine-C" from as- 
partate-C and ammonia has been demonstrated 
in intact lupine seedlings, in cell-free extracts of 
these seedlings and in wheat-germ. Both adeno- 
sinetriphosphate and magnesium ions are required 
for maximal rates of synthesis. The enzyme 
which catalyzes this reaction has been partially 
purified from both of these sources. The reaction 
is analogous to that of glutamine synthesis, 
namely: aspartate + NH; + ATP = as- 
paragine + ADP + Pj. This has been confirmed 
by measurements of the disappearance of as- 
partate-C", ammonia, and ATP and the appear- 
ance of asparagine-C’, ADP, and inorganic 
phosphate. The reversibility of the reaction has 
been demonstrated by the ability of the enzyme 
to catalyze the incorporation of orthophosphate- 
P® into ATP in the presence of asparagine and 
ADP. The system catalyzes the formation of 
aspartyl hydroxamate from asparagine by a 
transfer reaction in the presence of ADP and Pj. 
The rate of such aspartyl transfer is increased if 
arsenate is substituted for orthophosphate. The 
enzyme also catalyzes the synthesis of aspartyl 
hydroxamate from aspartate, hydroxylamine, and 
ATP. The properties of the latter reaction have 
been investigated and appear io be sufficiently 
different from those of glutamyl hydroxamate 
synthesis to explain the failure of some previous 
investigators to find asparagine synthesis in 
similar preparations. 


976. Hepatic conjugation and renal clearance 
of 17-hydroxycorticosteroids in man. T. E. 
WEICHSELBAUM, A. I. Menpevtorr,* H. W. 
MarcraF* anp M. SHEepparD,* Jr. Depts. of 
Surgery and Preventive Medicine, Washington 
Univ. School of Medicine, St. Louis, Mo. 

The possible roles of the liver and kidney 
during stress on the plasma levels of free and 
glucuronic acid conjugated 17 hydroxycortico- 
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steroids (17 OHCS) were studied during and fol- 
lowing the constant infusion of compound F with 
the hepatic catheterization technic, using BSP 
to estimate hepatic blood flow, and with renal 
clearance respectively. In a ‘stressed’ patient 
with liver disease, no rate of hepatic conjugation 
could be detected except when compound F was 
infused at a constant rate of 0.9 mg/min. The 
rates of conjugation of normal adults and normal 
‘stressed’ adults will be presented. The renal 
clearance of free 17 OHCS in normal man was 
found to vary from 2.5 to 5 ml plasma/min. (max- 
imum clearance) and that of conjugated 17 OHCS 
to vary from 54 to 74 ml plasma/min. (maximum 
clearance). The rates of renal clearance of normal 
adults under various conditions of ‘stress’ will be 
presented. 


977. Oxidation of L-arabinose by Pseudo- 
monas saccharophila. R. WEIMBERG* AND M. 
Doupororr. Dept. of Bacteriology, Univ. of 
California, Berkeley. 

Resting cell suspensions of Pseudomonas sac- 
charophila oxidize tu-arabinose-1-C“ with an 
R.Q. of 1.07. Approximately half of the carbon 
and all of the radioactivity appear in the CO», 
the remainder of the molecule being assimilated. 
In the presence of 3 X 10' m iodoacetate, ap- 
proximately 2 moles of CO: and 1 mole of pyruvic 


acid are produced per mole of substrate oxidized. 
All the radioactivity is again found in the COs. 
In the presence of 10-2 M arsenite, L-arabinose is 


almost quantitatively converted to a-keto- 
glutaric acid. Crude cell-free preparations oxidize 
L-arabinose-1-C" to a-ketoglutaric acid-1-C™. 
The first step in the conversion is the DPN- 
linked oxidation of .L-arabinose-1-C “ to L-ara- 
bonic acid-1-C". Arabonolactone appears to be 
the initial product. t-Arabonic acid-1-C" is 
further oxidized to a-ketoglutaric acid-1-C" in a 
reaction in which DPN or TPN are reduced. 
There is no evidence for the participation of any 
phosphorylated intermediates in the reaction. 
Results of isotope dilution experiments indicate 
that the formation of a-ketoglutarate involves 
neither the tricarboxylic acid cycle nor such 
metabolites as COs, formate, acetate, glyoxylate, 
glutaconate, or a-L-hydroxyglutarate. 


978. Metabolism of pyribenzamine by guinea 
pigs. E. O. Wer1nMAN AND T. A. GEISSMAN 
(introduced by J. F. Nyc). Dept. of Chemistry, 
Univ. of California, Los Angeles. 

When pyribenzamine HCl labeled with C™ in 
its benzyl methylene carbon is injected into 
guinea pigs, most of the radioactivity is finally 
excreted in the urine, some of the labeled ma- 
terial being carried in the bile’ into the intestine 
where it is then reabsorbed. Studies have been 
carried out to determine the nature of the sub- 
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stances formed in the metabolism of pyribe iza- 
mine; solvent partition, chromatogra phic 
examination, absorption spectra, paper  lec- 
trophoresis, and determination of antihistaminic 
activities were among the techniques use: in 
characterizing the radioactive excretion products 
of pyribenzamine. Little if any unmodified py- 
ribenzamine was excreted. About 4 of the urinary 
C™ is present as a conjugate which can be split 
with 6-glucuronidase. This hydrolysis produces 
several radioactive products none of which is 
pyribenzamine itself. The anti-histaminic ac- 
tivity (intestinal strip method) of the conjugate 
and of th» hydrolysis products is very small in 
comparison to that of pyribenzamine. Liver slices 
and breis metabolize pyribenzamine in vitro. 
It seems likely that the major metabolic modifi- 
cation of pyribenzamine consists of hydroxylation 
in one or more positions followed by conjugation, 
probably with glucuronic acid. Some other modi- 
fications also occur. Solvent partition and chro- 
matographic examination of the urines of guinea 
pigs injected with pyribenzamine methiodide 
(labeled on the same carbon as the pyribenza- 
mine HCl) reveals two major fractions: one can 
be extracted with chloroform from an alkaline 
solution, and one remains in the aqueous residue. 
Neither component is pyribenzamine or pyribenz- 
amine methiodide. (Supported under contract AT 
(11-1)-192 with the Atomic Energy Commission). 


979. Enzymatic formation of phosphoglyc- 
eric acid from ribulose diphosphate and 
CO;. A. WeisspacH* anp B. L. HoREcKER. 
Natl. Insts. of Health, Bethesda, Md. 

The fixation of CO, into the carboxyl group of 
phosphoglyceric acid (PGA) has been observed 
in cell-free algal preparations with ribulose 
diphosphate (RuDP) (QuayLe ef al. J. Am. 
Chem. Soc. 76: 3610, 1954) and in soluble spinach 
extracts with ribose phosphate and ATP (J. Am. 
Chem. Soc. 76: 3611, 1954). This carboxylation 
system has now been partially purified from 
spinach leaves using enzymatically prep::ed 
RuDP (J. Am. Chem. Soc. 76: 5572, 1954) and {9 
as substrates. The reaction was followed by «©: ‘i- 
mation of PGA with a spectrophotometric —1- 
zymatic assay based on that suggested by Bi. :er 
(Biochim. et Biophys. Acta 1: 292, 1947). In 
assay PGA and DPNH react in the presenc 
ATP, phosphoglyceryl kinase, and triose 7 
phate dehydrogenase to form triose phos)’ 
and DPN. In the presence of the partially : 
fied spinach preparations the reaction: Rul: 
CO, —> 2 PGA proceeds rapidly to comple! .2, 
with 2 moles of PGA formed per mole of R1 )P. 
The enzymatic reaction is stimulated by a : .- 
ber of divalent cations including Nit+, *! :** 
Fe**, Co**, etc. and does not appear to be re . li 
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reversible. The concept that ribulose diphosphate 
is ‘(he primary carbon dioxide acceptor in the 
ph: tosynthetic fixation of CO, (Bassam et al. 
J. 1m. Chem. Soc. 76: 1760, 1954) is supported by 
the e results. The purification and properties of 
the enzyme system will be discussed. 


980 Choline antimetabolites; inhibition of 
enoline synthesis. IpERT C. Wettus. Bio- 
c emistry Dept., State Univ. of New York, Syra- 
¢18e. 

I. has been previously reported (Federation 
Proc. 18: 318, 1954) that 2-amino-2-methylpro- 
panol-l1 and a,a-dimethyltriethylcholine when 
inciuded in diets which are adequate with respect 
to choline will produce hemorrhagic kidney de- 
generation in 40-50 gm male albino rats receiving 
these diets. In the case of the former compound, 
the inhibition of choline utilization was found to 
be strictly competitive for all concentration 
levels employed. A 18% purified casein-21% fat 
diet which was adequate with respect to vitamins 
Bi, Bz, Be, pantothenic acid and niacin and which 
contained 0.33% 2-amino-2-methylpropanol-1 pro- 
duced a 100% incidence of hemorrhagic kidney 
degeneration. It was necessary to include 100 
mg% choline in the diet in order to prevent com- 
pletely this effect. The inclusion of the inhibitor 
in the diet at a concentration level of 0.67% in- 
creased the choline requirement to 150 mg% and 
a concentration of 1.0% necessitated a choline 
level of 200 mg% to prevent the effect of the in- 
hibitor. The ability of dl-methionine and betaine 
to replace the amount of choline (100 mg%) 
necessary to reverse the effect of the inhibitor at 
a concentration level of 0.33% in the diet has 
ben studied. It was found that 1800 mg% of dl- 
methionine would replace this amount of choline, 
but that a level of 2400 mg% of betaine was still 
hot enough to reverse the effect of the inhibitor. 
By contrast, 1 mg of choline is normally replaced 
by 4 mg of dl-methionine or betaine. These re- 
sults are interpreted as indicating that 2-amino- 
2methylpropanol-1 can not only inhibit the 
utilization of choline in young rats but apparently 
tan inhibit the synthesis of choline from me- 
thionine and betaine as well. 


%1. A7-cholestenol in feces. W. W. WELLs,* 
D. L. CoteMAN* anv C. A. Baumann. Dept. of 
Biochemistry, Univ. of Wisconsin, Madison. 
Whereas previous surveys of natural materials 

showed A7-cholestenol to be present in substantial 

toneentrations only in rodent skin, more recent 
itabyses revealed rat feces to contain high con- 
ent:ations of fast-acting sterols, which were 
ilso present in the caecum. The amounts did not 
depend upon dietary variables such as fat, cho- 
ksterol, squalene, dextrin, lactose, or sulfasuxi- 
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dine. For the isolation of A’-cholestenol, extracts 
of feces from rats fed a fat-free diet were saponi- 
fied and chromatographed directly on silicic 
acid. Azoyl esters from the appropriate zone 
were chromatographed, and crystalline A’-cho- 
lestenol obtained in amounts corresponding to 
1.5 mg/rat/day. The feces also contained 7-dehy- 
drocholesterol and some unknown chromogens. 
A’-Cholestenol was prepared from guinea pig 
feces, which also contained relatively large 
amounts of 7-dehydrocholesterol. A’-Cholestenol 
was present in lesser amounts in feces from dogs 
and man. 


982. Cholesterol—a precursor of tetrahy- 
drohydrocortisone (THF) and 11-ketoetio- 
cholanolone in man. HaroLp WERBIN AND 
GrorcE V. LeRoy (introduced by ELtwoop V. 
JENSEN). Argonne Cancer Research Hosp., Dept. 
of Medicine, Univ. of Chicago, Chicago, Ill. 
An arthritic man was given intravenously 30 ml 

of plasma containing 4.24 ue of 4-C-cholesterol 

and 33.8 ue of cholesterol-t. Urine samples were 
collected over an 8-day period and the steroid 
glucuronides were hydrolyzed with 8-glucuroni- 
dase at pu 6.5. Tetrahydrocortisone (THE) has 
been shown to be derived from cholesterol (WER- 

BIN AND LE Roy, J. Am. Chem. Soc. 76: 5260, 

1954). In addition the following steroids were 

isolated and were considered pure by paper 

chromatographic standards: THF, 11-ketoetio- 
cholanolone, androsterone, and etiocholanolone. 

THF was converted to the diacetate and was 

obtained in crystalline form. The melting point, 

ultraviolet spectrum of its sulfuric acid solution, 
infrared spectrum, and mobility in paper chro- 
matographic systems were identical with those 
physical constants of pure THF diacetate. It 
possessed both carbon-14 and tritium labels. The 
other 3 steroids were isolated as crystalline 
alcohols after the addition of the appropriate 
steroid carrier and were found to contain carben- 

14 and tritium radioactivity. All the steroids were 

recrystallized to radiochemical purity. An attempt 

was made to follow the daily specific activities of 
the excreted androsterone, etiocholanolone, and 

THE. The method employed for counting carbon- 

14 and tritium in the same sample will be dis- 

cussed. 


983. Fate of diphenyl in the rat. Harotp D. 
West, JAMEs R. Lawson,* Isaac H. MILuER* 
AND GHARBHARAN R. Maruura.* Dept. of Bio- 
chemistry, Meharry Med. College and Dept. of 
Physics, Tennessee A & I State Univ., Nashville. 
Diphenyl has been shown to be converted to 

4-hydroxydiphenyl in the dog (KLINGENBERG: 

Jahresb. Tierchem. 21-57, 1891) and in the rabbit 

(Stroup: J. Endocrinol. 2: 55, 1940). It has also 
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been demonstrated (West: Proc. Soc. Exper. 
Biol. & Med. 48: 373, 1940) that diphenyl in- 
corporated in a 6% casein diet retards the growth 
of young rats unless L-cystine or pL-methionine is 
added to the ration. The latter observation 
suggested a role for these amino acids in the de- 
toxication of the hydrocarbon. In pursuing the 
matter it has been possible to isolate pure N- 
acetyl-S-diphenyl-t-cysteine from the urine of 
rats fed diphenyl and to show that it is identical 
with synthetic diphenylmercapturic acid (WEsT 
AND Matuura: J. Biol. Chem. 208: 315, 1954). 
The isolation of 4,4’-dihydroxydiphenyl after 
diphenyl feeding has been reported (Federation 
Proc. 12: 288, 1953). In various experimental 
trials, in addition to 4-hydroxydiphenyl, 3,4-di- 
hydroxydiphenyl (4-phenyleatechol) and p-8-p- 
glucuronisidodiphenyl have also been isolated. 
The compounds have been identified by de- 
termination of melting points, mixed melting 
points, microanalyses and comparison of infrared 
spectra with those of authentic samples. A method 
for the removal of these compounds from the 
urine and separation from each other has been 
developed. These five metabolites account for 
somewhat more than 50% of the diphenyl ad- 
ministered; and studies designed to elucidate the 
fate of the remainder of the compound fed are in 
progress. (Supported by a grant from the National 
Cancer Inst.) 


984. Synthesis of histidine in E. coli. JoHNn 
WeEsTLEY* AND JosEPH CEITHAML. Dept. of 
Biochemistry, Univ. of Chicago, Chicago, Ill. 
Ninety histidine-requiring mutants of E. coli, 

strain W, were isolated by the penicillin technique. 

With the aid of these mutants it was shown that 

the biosynthesis of histidine can occur by either 

of two pathways. The natural pathway involves 

L-histidinol as one of the terminal intermediates. 

The other pathway involves L-imidazole lactic 

acid, and although some of the histidine-requiring 

mutants, when supplied with this compound, can 
utilize it in place of histidine, the results indicate 

that L-imidazole lactic acid is not normally a 

precursor of histidine in E. coli. None of a variety 

of short-chained imidazole compounds tested, 
was able to satisfy the histidine requirements of 
the mutants, and it was concluded that the bio- 
synthesis of histidine probably does not occur by 
means of a condensation involving a compound 
with a preformed imidazole ring. To ascertain then 
the immediate precursor of the 5-carbon straight- 
chained portion of the histidine molecule, glu- 
cose-1 C™“ and glucose-6 C“ in separate experi- 
ments were fed to a mutant which accumulates 

L-histidinol. The radioactive tu-histidinol thus 

produced was isolated and chemically degraded to 

determine the distribution of C“ in the molecule. 
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The results showed that the hexose monophos- 
phate shunt mechanism does not play a role in 
this synthesis. Instead the 5-carbon chain of 
L-histidinol is formed by a condensation of a 
2-carbon and a 3-carbon unit arising by way of 
the glycolytic cycle and subsequent oxidation. 


985. Metabolism of progesterone-4-C" in 
man. WALTER G. Wiest, G. I. Fusimoro anp 
A. A. SanpBere* (introduced by Joun J. 
ScHNEIDER). Dept. of Biological Chemistry, Univ. 
of Utah College of Medicine, Salt Lake City. 
Little is known about the metabolism of pro- 

gesterone in humans beyond its conversion to 
pregnane-3ea-ol-20-one glucuronoside and _ preg- 
nane-3a ,20a-diol glucuronoside, and the excretion 
of these compounds in the urine. They represent, 
however, less than 25% of the progesterone 
administered. It has also been observed, following 
the intravenous administration of progesterone- 
4-C“ to a woman, that 36.7% of the total dose 
was recovered within 2 days as urinary metabolites 
(GALLAGHER et al., Rec. Prog. Hormone Res. 1x: 
411, 1954). We are reporting our investigations 
concerned with the determination of biliary and 
urinary metabolites of progesterone-4-C". The 
radioactive hormone (0.36 mg; 5.44 X 10° cts/min.) 
was administered as a single intravenous injection 
to a female subject having a bile fistula but 
normal liver function as measured by sulfo- 
bromophthalein retention. Bile and urine were 
collected at intervals following administration. Of 
the administered radioactivity, 64% was excreted 
within a 24-hr. period. Of this total, 65% was 
present in the bile and 35% in the urine. In both 
fluids the rates of excretion were much greater 
during the first 12 hr. than during the second. 
Pregnane-3e-o0l-20-one and pregnane-da,20«-diol 
were identified in bile and urine by means of the 
carrier technique. In both fluids these metabolites 
were present principally as glucuronosides, 
although in urine they existed unconjugated in 
very small amounts. Also present in these excreta 
were other, more polar, steroids whose identities 
are being investigated. 


986. Permeability as a limiting factor in the 
mitochondrial oxidation of choline. G. 8. 
Witurams (introduced by W. C. Srapi®). 
Johnson Research Fndn., Univ. of Pennsylvania, 
Philadelphia. 

The respiration of rat liver mitochoniria 
prepared in 0.25 m sucrose has been studied, us:0g 
a platinum micro-electrode to measure the up! ake 
of oxygen. In a 0.25 osmolar medium and in the 
presence of phosphate acceptors or 10° m 2,4 
dinitrophenol, mitochondria respire vigorousl 
with §-hydroxy butyrate, glutamate or succi:ate 
as substrates. With choline (5 mm) as a substrate 
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respiration is slow even in the presence of 2,4 
DNP. Respiration may be increased about 20-fold 
by increasing the choline concentration to 0.1 m. 
If the medium is diluted to 0.025 osmolar, 5mm 
choline will support respiration which may be 
stimulated 5-fold by 2,4 DNP, the O2 uptake then 
being 20 times as fast as with 5mm choline in the 
undiluted medium. Higher concentrations of 
choline will cause some further increase in respira- 
tion, the Michaelis constant for choline under 
these last conditions (i.e. .025 osmolar medium, 
10° m 2,4 DNP) being 4 mm. Other conditions 
besides hypotonicity which may be assumed to 
alter the permeability of the mitochondrion will 
permit vigorous respiration with 5 mm choline, 
but this respiration is not limited by phosphoryla- 
tion processes. After freezing and thawing, 
incubation of the mitochondria with ca. 1 mm 
Ca** or treatment with .2% sodium cholate, the 
25 osmolar medium containing 5 mm choline will 
support a vigorous respiration which is not 
stimulated by DNP. All these facts are in accord 
with the theory that under suitable conditions 
the mitochondrion may exhibit a permeability 
barrier for choline. A simple relationship exists 
between the Michaelis constant of a substrate in 
the presence and absence of such a barrier. The 
significance of these results will be discussed. 


987. Preparation and partial purification of a 
highly active aspartase from Bacterium 
cadaveris. VIRGINIA R. WILLIAMS AND RUSSELL 
T. McIntyre.* Dept. of Agric. Chemistry and 


Biochemistry, Louisiana State Univ., Baton 

Rouge. 

Cell-free aspartase has been prepared from 
Bacterium cadaveris (Gale) by sonic vibration of 
cell suspensions. The sonic extracts were cen- 
trifuged, fractionated with ammonium sulfate, 
and dialyzed 24-48 hr. at 4°C. Practically all of 
the aspartase activity was found in the fraction 
Precipitating between 40-60% saturation. At- 
tempts at alcohol fractionation or purification by 
adsorption on aluminum oxide were unsuccessful. 
The globulin fractions were purified further by 
tleetrophoretic separation, and activity was 
found to reside in two well-separated peaks, 
indicating the presence of two active fractions 
and possibly two enzymes, as suggested by Gale 
Biochem. J., 32: 1583, 1938). These preparations 
have been studied from the standpoint of activity, 
elect of pn and buffer type, presence of related 
enzymes, and effect of reported cofactors such as 
biotin, adenosine, and formate. Freshly prepared 
fractions were found to release 80-90% of total 
‘mmonia from aspartic acid in 20-30 min. as 
tmpared with incubation periods of 24 hr. or 
longer reported by another laboratory for similar 
factions and similar concentrations of protein 
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and substrate (ELLFOLK, N., Acta Chem. Scand. 
7: 1155, 1953). 


988. Intestinal absorption of sugars in vitro. 
T. H. Wruson anv Tuomas N. VINCENT (intro- 
duced by Cart Bacuman). Dept. of Biochemistry, 
Army Med. Service Grad. School, Washington, 
D.C. 

The absorption of various sugars by the small 
intestine of the golden hamster has been studied 
by an in vitro technique (J. Physiol. 123: 116, 1954). 
When a saline solution containing glucose or 
galactose was placed on both sides of a small sac 
of intestine the sugar was absorbed across the wall 
against a concentration gradient of 10- to 20-rold. 
This movement against a gradient did not occur 
with mannose, ribose, xylose or arabinose. Fruc- 
tose was not itself transported across the wall 
against a gradient but a considerable portion 
appeared as glucose on the serosal side. Anaero- 
bically, the conversion of fructose to glucose was 
abolished while the diffusion of free fructose 
across the wall increased. The disaccharides were 
studied by placing them on the mucosal side. They 
were hydrolyzed by the mucosa and the compo- 
nent hexoses absorbed. In the table are shown the 
results of an experiment with sucrose (mucosal 
vol. 5 ml, serosal vol. was 2 ml). 

Sucrose Fructose, Glucose 
mg% mg% mg% 

Initial mucosal 1000 0 0 

Initial serosal 0 0 0 

Final mucosal 90 268 103 

Final serosal 6 62 490 


989. Reversed phase chromatography of 
sphingosine and related lipides. JoNATHAN 
WITTENBERG (introduced by Hans Hrrscu- 
NABB). Depts. of Medicine and Biochemistry, 
Western Reserve Univ. School of Medicine, 
Cleveland, Ohio. 

A method is presented which allows the separa- 
tion and isolation of the sphingosine-like com- 
pounds present in small samples of tissue. Follow- 
ing hydrolysis of the total extracted lipides, the 
sphingosine and related compounds present in the 
basic fraction are converted to their N-succinyl 
derivatives by reaction with succinic anhydride. 
Titration of the free carboxyl group of the de- 
rivative gives a rapid estimation of 1-50 um 
quantities of sphingosine. The N-succinyl de- 
rivatives are separated by reversed phase partition 
chromatography on siliconized kieselguhr (G. A. 
Howarp anp A. J. P. Martin, Biochem. J. 46: 
532, 1950). The stationary phase of the solvent 
mixtures is isooctane-chloroform; the moving 
phase, methanol-water. Compounds emerge from 
the column in order of their polarity: phyto- 
sphingosine (1,3,4-trihydroxy,2-amino octadec- 
ane) is first, followed by sphingosine and di- 
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hydrosphingosine as a single peak, and sphingine 
(1-hydroxy ,2-amino octadecane) is last. Data on 
the sphingosine composition of nervous and other 
tissues will be presented. 


990. Effects of mercurials on heme-heme 
interaction and oxygen affinity of hemo- 
globin. Ropert A. Wo.BacH AND AUSTEN 
Riaes (introduced by BENJAMIN Harrow). 
Biological Lab., Harvard Univ., Cambridge, 
Mass. 

The S-shaped oxygen equilibrium curves of 
vertebrate hemoglobins indicate interaction 
between the four heme groups. Thus the binding 
of one oxygen molecule facilitates the binding of 
a second oxygen. A measure of this interaction is 
n in Hill’s empirical equation. In normal hemo- 
globins n equals 2.8-3.0. If the hemes reacted 
independently, n would equal 1.0. Treatment of 
human hemoglobin with p-chloromercuribenzoate 
(PCMB) at pu 9 lowers n, indicating that sulfhy- 
dryl groups are essential for normal heme-heme 
interaction (Riggs, A., J. Gen. Physiol. 36: 1, 
1952). The effects of organic mercurials on the 
oxygen equilibrium of horse hemoglobin have now 
been determined spectrophotometrically between 
pH 6.5 and 9.5. At px 6.8 the mercurials mersaly] 
and methyl mercury hydroxide produce only a 
small decrease in n. However, at pH 8-9 these 
mercurials and PCMB greatly decrease n. The 
greatest effect (n = 1.0-1.5) is observed when 2 
moles of mercurial are bound per mole of hemo- 
globin. Six sulfhydryl groups are known to be 
present in denatured horse hemoglobin. We have 
also studied the overall affinity of hemoglobin for 
oxygen, using as index the reciprocal of the 
oxygen pressure required to half-saturate the 
molecule with oxygen. Methyl mercury hydroxide 
produces virtually no change in oxygen affinity. 
Mersalyl and PCMB each increases the affinity 
when present at twice the hemoglobin concentra- 
tion. These changes in affinity are independent of 
pH. Glutathione completely reverses the effects of 
these mercurials on n and on oxygen affinity. 
Throughout this work no significant change in 
oxygen capacity was observed. 


991. Metabolism of vitamin A-2-C" in the rat. 
G. Wotr,* 8. G. Kann* ano B. Connor Joun- 
son. Div. of Animal Nutrition and Radiocarbon 
Lab., Univ. of Illinois, Urbana. 

Vitamin A has been prepared labeled with C"% 
in position 2 and administered to rats (Proc. 
Second Radioisotope Conf. Oxford, England, p. 283, 
1954). Distribution studies indicated that follow- 
ing an intraperitoneal injection of 2.65 mg (2.89 
pe) in an emulsion, 5.2% of the radioactivity 
appeared in the expired COs, 11.67% in urine, 
22.38% in feces, 13.79% in liver, 0.54% in skin, 
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0.01% in eyes, 24.29% in the remaining cai «ass 
after 24 hr. The most striking finding was the 
excretion of water-soluble, petroleum ether- 
insoluble metabolites in urine. After extraction 
into butanol, the principal radioactive uri:ary 
metabolite was separated by paper chroma- 
tography and subjected to qualitative analysis. 
This revealed the presence of hydroxyl groups, 
an aldehyde group and ethylenic linkage. It 
showed only marginal absorption in the ultra- 
violet. Derivatives (acetate, dinitrophenylhy- 
drazone) were prepared and separated by chro- 
matography. Further’ properties of _ this 
metabolite, and details of the distribution ,of 
radioactivity amongst the liver metabolites, will 
be discussed. 


992. Propionate metabolism by rabbit liver. 
Jack B. Wo.re (introduced by Grant R. 
BarRTLETT). Scripps Metabolic Clinic, La Jolla, 
Calif. 

The metabolism of propionate by a washed 
rabbit liver homogenate was studied utilizing 
isotopic tracers. With propionate-1-C" as the 
substrate, 30% of the total added activity could 
be recovered in the respiratory carbon dioxide 
under conditions where practically no _D,L- 
lactate-1-C' was metabolized. The effect of 
malonate (0.01 mM) on propionate-1-C™ oxidation 
was to reduce the total activity of the recovered 
carbon dioxide to 2% of the values obtained in 
control flasks. When the pyruvate (2,4-dinitro- 
phenylhydrazone) and succinate were isolated 
from the reaction mixtures, it was found that 
malonate reduced the total activity recovered in 
pyruvate from 0.34 to less than 0.024% of the 
total added count, whereas the total activity 
recovered in the succinate was increased from 
0.75 to 3.5%. Experiments run in the presence of 
pyruvate or succinate as a trapping agent gave the 
following results; in the former case, 6.4% of ihe 
total added activity was recovered as pyruv:te 
and 10.6% as respiratory carbon dioxide; in ihe 
latter case, 13.9% of the total added activity as 
recovered as succinate and 0.2% as respirai ory 
carbon dioxide. These data indicate that 
oxidation of propionate by these preparatio: 
not proceeding through an alpha oxida 
mechanism and suggest that succinate re’ 
than pyruvate is a direct intermediate in 
pionate metabolism. 


993. Differences in purine precursors f« 
chloramphenicol -resistant strain of Mi 
coccus pyogenes var. aureus and for i 
wild parent strain. Ropert C. Woo! 
Epwarp Steers (introduced by Em. 
Scumipt). Dept. of Microbiology, Uni 
Maryland School of Medicine, Baltimore. 
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A chloramphenicol-resistant mutant (1-ACR) 
was developed from the parent sensitive strain 
(1-\). Strain 1-ACR requires adenine plus either 
hypoxanthine or xanthine, or guanine for growth; 
1-4 does not. When strain 1-ACR is grown in a 
me ium containing adenine-8-C“ or guanine-8- 
C" the label appears only in the respective 
pol nucleotide counterpart. When strain 1-A is 
grovn under these conditions, the label from 
ade 1ine-8-C“ appears only in _ polynucleotide 
adenine. On the other hand, the label from 
guaiine-8-C" jis found in both adenine and 
guanine. These results are interpreted to mean 
thai there is no interconversion of polynucleotide 
adenine or guanine by 1-ACR, while 1-A will 
convert guanine to adenine, but not the reverse. 
The qualitative incorporation of formate-C%, 
bicarbonate-C", glycine-1-C", and glycine-2-C" 
by 1-A is similar to that reported for other organ- 
ists. Quantitatively, glycine tracer incorporation 
is several-fold greater in guanine than in adenine. 
This latter observation, which represents the total 
polynucleotide adenine and guanine, can mean 
that there are separate pathways for the forma- 


tion of adenine and guanine by 1-A. Strain 1-ACR. 


does not incorporate bicarbonate or formate into 
polynucleotide adenine or guanine. Glycine is the 
sole contributor to these purines. (These results 
are obtained at a concentration of guanine sub- 
optimal for growth which permits both de novo 
synthesis of polynucleotide guanine and utiliza- 
tion of exogenous guanine.) Therefore, 1-ACR 
appears to be deficient in its one-carbon unit 
metabolism. 


%4. Methylserotonins as potent antagonists 
and mimics of serotonin. D. W. Woo.Ley 
AND FE). Suaw. Rockefeller Inst., New York City. 
Although many antimetabolites of serotonin 

are known, most of them are ineffectual in living 

animals as antagonists of the pressor action of 
this hormone. They are merely active in isolated 
tissues or organs. Furthermore, the few which are 
active in living animals are of low potency and 
are so insoluble as to present technical difficulties. 

We have now found that 2,5-dimethylserotonin 

(I) is a potent antiserotonin, both in isolated 

tissues (artery rings, uteri) and in dogs. The 

pressor effect of 0.5 mg of serotonin was prevented 
by 1-10 mg of I given intravenously in 7-kg dogs. 

In artery rings, the inhibition index was approxi- 

hate'y 10 and in uteri, 200. (II) 2,5-dimethyl- 

bufotenin, was slightly less potent. By contrast, 
1,5-cimethylserotonin (III) was an effective 
substitute for the hormone. Substitution in the 
2position seemed to yield antagonists whereas in 
the 1-position serotonin-like derivatives were 
formed. These three new compounds, as well as 
Various close relatives of them, were synthesized 
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by Fischer-rearrangement of suitable hydrazones 
of levulinic acid and of succinic acid semialdehyde. 
Although the Fischer rearrangement with the 
p-methoxyphenylhydrazone of succinic acid semi- 
aldehyde failed, the corresponding reaction with 
the N-methyl p-methoxyphenylhydrazone gave 
good yields of the indole acetic acid used for the 
preparation of III. The indole-acetic acids formed 
in these ways were converted to the amides or 
alkylated amides, by heating them with urea or a 
substituted urea. The amides so obtained were 
then reduced to the amines with lithium aluminum 
hydride. 


995. Liver phosphorylase inactivating enzyme. 
Water D. Wosiuait (introduced by JoserpH 
R. Stern). Dept. of Pharmacology, Western 
Reserve Univ., Cleveland, Ohio. 

The concentration of active phosphorylase in 
liver represents a balance between synthesis and 
inactivation. The synthetic aspects of this balance 
appear to involve epinephrine and glucagon while 
the inactivation is catalyzed by an enzyme 
tentatively designated liver phosphorylase in- 
activating enzyme. Enzymes capable of in- 
activating liver phosphorylase, perhaps related 
to the PR enzyme, are widely distributed in dog 
tissues. The inactivating enzyme has been purified 
approximately 400-fold from liver by fractionation 
with ammonium sulfate, calcium phosphate gel, 
and ethanol. The purified enzyme was very 
soluble, remained in the supernatant when 
centrifuged for 40 min. at 75,000 X g, was rela- 
tively heat stable, and its activity was modified 
by a number of agents. On incubation with liver 
phosphorylase the enzyme caused a release of 
inorganic phosphate (1 mole/120,000 gm) coinci- 
dent with the loss of phosphorylase activity. This 
release was measured chemically in trichloroacetic 
acid supernatants of enzymatically inactivated 
phosphorylase, and also by radioactivity when the 
substrate was radioactive phosphorylase which 
had been prepared from liver slices incubated 
with P*%-orthophosphate and epinephrine or 
glucagon. No proteolytic activity was found in 
purified inactivating enzyme when several pro- 
teins were tested as possible substrates. No 
phosphatase activity was observed when purified 
preparations were incubated with various mono- 
esters, pyrophosphate, adenine nucleotides or 
ovalbumin. Such enzyme preparations, however, 
did cause the release of some inorganic phosphate 
from phosvitin. Thus far the action on phosvitin 
paralleled the liver phosphorylase inactivating 
activity when the purified enzyme. had been 
subjected to various treatments. (Supported by 
the Natl. Science Fndn.) 


996. Steroid biosynthesis by surviving testicu- 
lar tumor tissue. H. H. Wottz, J. W. Davis 
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anD H. M. Lemon (introduced by J. M. 

Loonegy). Depts. of Biochemistry and Medicine, 

Boston Univ. School of Medicine, Boston, Mass. 

Incubation of human embryonal tumor with 
2 we of C-14 labeled acetate was followed by 
chloroform extraction and evaporation. To the 
extract were added 5 mg each of testosterone, 
androstenedione, progesterone, estrone, and 
estradiol as carrier. The mixture was partitioned 
between 90% methanol and ligroin by 8 transfers. 
The contents of funnels 4-8 (10,600 cpm) was 
again partitioned by 8 transfers between toluene 
and IN NaOH. The neutral fraction (funnels 0-2, 
6950 cpm) was paper chromatographed three 
times in a ligroin-propylene glycol system, and 
the testosterone, androstenedione, and pro- 
gesterone fractions were isolated. The residues 
were oxidized with chromic acid and chromato- 
graphed on a silica gel column. 2,4-Dinitrophenyl- 
hydrazones of ‘‘testosterone’’ (as androstenedi- 
one) (513 cpm/mg), androstenedione (450 
cpm/mg), and progesterone (404 cpm/mg) were 
identical with the authentic steroid DNPH’s, as 
proven by mixed melting points and infra-red 
absorption spectra. Hydrolysis of the hydrazones 
yielded ‘testosterone’ (510 cpm/mg), androstene- 
dione (454 cpm/mg), and progesterone (404 
cpm/mg). The phenolic fraction (funnels 6-8, 
5300 cpm) was twice paper chromatographed in 
toluene-propylene glycol and the estrone (194 
cpm/mg) and estradiol (100 cpm/mg) fractions 
isolated. Estrone DNPH (212 cpm/mg) and 
estradiol dibenzoate (117 cpm/mg) were prepared 
and hydrolyzed, yielding estrone (210 cpm/mg) 
and estradiol (115 cpm/mg) as proved by mixed 
melting points and infra-red absorption spectra. 
Post-operative urinary pregnandiol assays yielded 
0.85 and 0.68 mg/24 hr. of this steroid. 


997. CoC requirement in conversion of serine 
to glycine. BarsBara E. Wricurt (introduced 
by E. R. Staprman). Nail. Insts. of Health, 
Bethesda, Md. 

In the presence of cell-free extracts of a Clos- 
tridium, strain HF, a net production of glycine 
occurs upon the addition of serine. About 50% of 
the 6-carbon of serine can be accounted for as 
formate. After Dowex treatment of the enzyme, 
this reaction requires Mn**, pyridoxal phosphate, 
DPN, and is completely dependent upon inorganic 
phosphate and a new co-factor (CoC) obtained 
from Cl. cylindrosporum. CoC can be distinguished 
from citrovorum factor (CF) and tetrahydrofolic 
(FAH,), which are also active in the system. The 
latter two folic acid derivatives give good activity 
only at substtate levels, whereas CoC acts at 
catalytic levels. Furthermore, DPN is not required 
for activity with CF and FAH,, but is required for 
activity with CoC. CoC has been purified by paper 
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chromatography and shown to act catalytically in 
the system. It absorbs in the UV at 280 mu. 
Under mildly acid conditions the 280 absorption 
disappears as does the enzymatic activity. Freshly 
boiled extracts of Cl. cylindrosporum are at least 
3 times more active than the same preparation 
18 hr. later or than the purified material. The co- 
factor requirements are the same for these two 
preparations, except that DPN is not required 
for activity with fresh extracts, whereas it is 
needed for the aged and purified materials. This 
suggests that the DPN requirement is involved in 
the reduction of CoC. 


998. Synthesis and characterization of con- 
densation product of homocysteine with 
metabolic formaldehyde (thiazane car- 
boxylic acid). Joun C. WrisTon, JR. (intro- 
duced by F. A. Cason). Dept. of Biochemistry, 
Univ. of Colorado School of Medicine, Denver. 
In the course of studies in this laboratory on 

one-carbon compounds it was found that when 

homocysteine is added to sarcosine incubated 
with mitochondria, the accumulation of metabolic 
formaldehyde is reduced and a new compound 
possessing an R; of 0.85 in phenol-water is formed. 

A similar compound is formed (MackEnziE, C. 

G., McCollum-Pratt Symp. on Amino Acid Me- 

tabolism, 1954) when formaldehyde and homo- 

cysteine are mixed in molar ratios either in the 

presence or absence of mitochondria at px 7.8. 

When the latter reaction mixture was chro- 

matogrammed in a phenol-water system two spots 

of approximately equal intensity developed upon 

ninhydrin treatment, with R;’s of 0.85 and 0.30, 

respectively. The latter spot appeared to be due 

to homocystine which could be removed by 
recrystallization from methanol and ether. The 
compound responsible for the faster spot was 
isolated as the dinitrophenyl derivative, which 
melts at 150-152° with decomposition. A cleaner 
synthesis of this compound was obtained by 
mixing equimolar quantities of formaldehyde and 
the hydrochloride of homocysteine thiolactone 
under Nz and opening the thiolactone by raising 
the pu to 8 with NaOH. After removing Na* the 

product was isolated as the hydrochloride, M.?. 

225-226°, with decomposition. The hydrochloride 

does not yield Nz under the conditions of the Vn 

Slyke amino acid analysis, and gives a negative 

nitroprusside test. Treatment with benzyl chloride 

or iodoacetic acid opens the ring with the forma 
tion of formaldehyde. The chemical tests «1d 
elementary analyses of both the hydrochlor‘de 
and the dinitropheny] derivative are in agreem nt 

with a thiazane ring structure rather than 4 

straight chain homodjenkolic acid or methylol 

structure. It is concluded that the compound 
formed at physiological pu is the six membered 
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ring, m-thiazane-4-carboxylic acid. Although the 
pL form is oxidized by liver homogenates the L 
isomer gives no oxygen uptake. The t form has 
been synthesized, using radioactive formaldehyde, 
and its metabolism in various systems will be 
reported. 


999. Conversion of ureidosuccinic acid to 
orotic acid in fractionated homogenates of 
rat liver. Ray Wu* anp D. Wricut WILson. 
Dept. of Biochemistry, School of Medicine, 
Univ. of Pennsylvania, Philadelphia. 

Others have shown that aspartic acid is changed 
to ureidosuccinie acid (US) in rat liver mito- 
chondria, and orotic acid (OA) to uridylic acid in 
the supernatant of liver homogenate. In extending 
the study of the conversion of US to OA in rat 
liver homogenates, we have examined the ability 
of cell fractions to carry out the conversion. Rat 
liver homogenates were fractionated in 0.25 m 
sucrose by differential centrifugation, and the 
preparations appeared homogeneous when the 
P/N ratios were compared. We found that the 
nucleus, mitochondria and microsome fractions 
were almost equally active for this conversion, 
whereas the supernatant was inactive. Further- 
more, none of the fractions alone was able to 
convert US to the acid-soluble uridylic acid or 
uracil during an incubation period of 4 hr. at 
25°C. After the mitochondria were lysed with 10 
volumes of water followed by high speed centrifu- 
gation, the orotic acid synthesis was found to 
occur in this extract. This particle-free extract is 
desirable in studying the precursors of OA where 
low permeability of membranes is a problem. It 
appears that the particulates of the rat liver 
homogenate are responsible for synthesizing OA 
from US, then the supernatant fraction converts 
the OA to uracil nucleotides. 


100. Physical factors concerned with solu- 
bility of tertiary calcium phosphate in 
urine. CLAUDE L. YARBRO* AND JAMES C. 
AnpREws. Dept. of Biochemistry and Nutrition, 
School of Medicine, Univ. of North Carolina, 
Chapel Hill. 

The results of a study of the factors involved in 
uinary calculus formation have necessitated a 
rigorous investigation of the solubility of the 
more insoluble calcium salts in urine. This report 
is concerned with the effect of dilution upon the 
solubility of tricalcium phosphate in normal 
urine. Various dilutions of urine corresponding to 
10%, 90%, 80%, 60% and 50% urine were prepared 
by the addition of distilled water to the urine. 
These diluted samples, on equilibration with tri- 
calcium phosphate, contained progressively less 
phosphate per liter than did the undiluted urine 
despite the fact that equilibrium with the solid 
phase has been attained. If, on the other hand, we 
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calculated the equilibrium solubility of the 
phosphate solely on the basis of the volume of 
urine present, the values were practically identi- 
cal. This fact indicates that urine cannot be 
considered merely as a supersaturated solution 
with regard to the insoluble calcium salts. From 
these considerations it is evident that some other 
factors, such as complexing agents, are acting to 
maintain the higher content of urinary calcium 
phosphate as compared to the values in pure 
water. (Supported by a grant (A-248) from the 
Natl. Inst. of Arthritis and Metabolic Diseases, 
PHS.) 


1001. Influence of structure on ability of 
hydrazino compounds to produce fatty 
livers. ALLAN S. Yarp* anp HERBERT Mc- 
Kennis, Jr. Dept. of Pharmacology, Med. 
College of Virginia, Richmond. 

The ability of hydrazine to produce fatty 
infiltration of the liver has been well recognized 
in many species. The study of the possible effects 
of metabolites and hypothetical metabolites and 
hydrazine was undertaken in the rabbit since 
Izume and Lewis used this animal in 1927 for 
studies on the glycemic action of hydrazine 
derivatives. Ten control New Zealand White 
rabbits had am average liver fat content of 1.5% 
(wet wt.). Similar animals fasted 24 hr. were 
treated with hydrazine, benzhydrazide and 
phenacehydrazide (0.768 mmM/kg_ intraperito- 
neally). The average liver fat values were 6.77%, 
6.04% and 3.59% respectively 30 hr. after ad- 
ministration. Methylhydrazine sulfate (25 mg/kg; 
0.173 mm) did not produce fatty livers nor did 
meso-a,8-diaminosuccinic acid. The fact that no 
hydrazino nitrogen appeared in the urine of the 
animals receiving the diamino compound together 
with the absence of fatty livers suggests, in the 
main, a course different from the degradation by 
E. Coli (Suzux1, Suzuki AND Eaami, J. Biochem. 
39: 305, 1952) leading to the production of hy- 
drazine and fumaric acid. 


1002. Biosynthesis of cytochrome c in yeast 
adapting to oxygen. MartyNas Ycas* AND 
Davip L. DraBxkin. Research and Development 
Lab., U. S. Quartermaster Corps, Natick, and 
Dept. of Physiological Chemistry, Grad. School of 
Medicine, Univ. of Pennsylvania, Philadelphia. 
The biosynthesis of cytochrome c has been 

investigated by means of glycine-2-C" in two 

strains of Saccharomyces cerevisiae, the Ephrussi 

‘petite’ 59RA and the ‘normal’ 59R. During an 

incubation period of 4 hr at 30 C in an appropriate 

medium, there was an estimated 5-fold increase 
in cytochrome c, as these anaerobic cells adapted 
themselves for life in the presence of oxygen. The 
ratio of labeling of cytochrome c to that of non- 
specific protein was large in comparison with this 
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ratio in mammalian tissues (MARSH AND DRABKIN, 
Federation Proc. 13: 259, 1954). Also, the labeling 
of the hemin moiety was relatively enormous. 
Unquestionably, in this system there was a net 
biosynthesis of cytochrome c, and this chromo- 
protein was fabricated de novo. The experiments 
may be divided into the adapting phase, adapted 
phase and adapted plus growth phase. Our data 
suggest that, while de novo synthesis does occur 
during adaptation to oxygen, the new hemin may 
be diluted with pre-existing non-labeled hemin, or 
that both the new hemin and pre-existing hemin 
may be transferred to newly produced cyto- 
chrome c protein. During growth, on the other 
hand, there was in the oxygen adapted yeast a 
very significant increase in de novo cytochrome c 
hemin biosynthesis. In this unusually active 
biosynthetic system for cytochrome c, the be- 
havior of this chromoprotein may be interpreted as 
analogous with that of an adaptive enzyme. 


1003. In vitro synthesis of pancreatic amylase. 
Ezzat §. YOUNATHAN AND Earu FRIEDEN 
(introduced by Grorce T. Lewis). Dept. of 
Chemistry, Florida State Univ., Tallahassee. 

A recent approach to the problem of in vitro 
net synthesis of a specific protein is the measure- 
ment of the increase in activity of certain enzymes 
by incubating tissue slices under favorable con- 
ditions. A successful application of this approach 
has been reported by L. E. Hokin (Biochem. J. 
48: 320, 1951). Confirming his work, we have 
obtained 85-280% increase in total amylase 
activity by incubating pigeon pancreatic slices 
for 3 hr. in 0.1% solution of casein hydrolysate. 
Using a mixture of 17 amino acids as nitrogen 
source, 10-8m p-fluoro-pL-phenylalanine caused 
71% inhibition of amylase production. This 
inhibition could be reversed (85%) by 3 X 107m 
pL-phenylalanine. Synthesis was not significantly 
affected by 10-*m NaF. p-Fluoro-pt-phenylalanine 
also inhibited amylase synthesis derived from 
endogenous amino acids, possibly indicating 
interference beyond the cellular absorption step; 
10-m 8-3-pL-thienylalanine caused 45% reduction 
in synthesis. This action was also reversed by 
put-phenylalanine. The effect of 5-methyltryp- 
tophan, and other amino &cid analogues, and the 
kinetics of inhibition of amylase synthesis will be 
reported. Witte peptone, glutathione, 1-glu- 
tamine, liver extract, hydrocortisone, triiodo- 
thyronine, testosterone, or penicillin had no 
appreciable effect on the rate of enzyme synthesis. 
A mixture of seven purines and pyrimidines gave 
only statistically marginal enhancement. (Sup- 
ported by a research grant C2375, Natl. Insts. of 
Health.) 


1004. Dietary betaine and vitamin B, in 
choline formation. R. J. Youne* anp C. C. 
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Lucas. Banting and Best Dept. of Med. Research, 

Univ. of Toronto, Canada. 

To estimate the effects of betaine and vitamin 
By on the biosynthesis of choline, rats were {ed 
hypolipotropic diets supplemented with choline, 
or with monomethylaminoethanol or betaine, 
singly or together, in various stoichiometric ratios. 
Most comparisons were made with supplements 
molecularly equivalent to 0.08% choline (total 
lipids 6.6%; with Biz 10%). Variations in the 
amount of choline formed from precursors were 
detected by changes in liver fat. In the absence of 
vitamin By, increasing amounts of betaine added 
to a diet containing a constant amount of mono- 
methylaminoethanol caused stepwise increases 
in growth and decreases in liver lipids. An excess 
of betaine over that necessary to methylate the 
monomethylaminoethanol promoted greater 
growth than did 0.08% choline without By. This 
growth almost equaled that of rats receiving 
choline (or equivalent amounts of its precursors) 
in the presence of vitamin By, showing a sparing 
action of betaine on the Biz requirement. Without 
vitamin Biz, monomethylaminoethanol plus the 
amount of betaine (2 mole) required to methylate 
it, promoted greater growth than did equivalent 
choline (0.08%), and maintained liver fat at 6.6%. 
Vitamin Bi, added to diets borderline in choline 
increased liver fat. However, vitamin By. caused a 
marked growth response in rats receiving diets 
with insufficient betaine to methylate the mono- 
methylaminoethanol. This apparent methyl 
synthesis under the action of vitamin Biz appears 
able to replace about 3 (0.08%) of the necessary 
betaine but it is not always sufficient to compen- 
sate for the increased choline requirement induced 
by the growth. 


1005. Purification of fungal phenolsulfatase. 
R. L. Youna (introduced by Purp A. Karz- 
MAN). Dept. of Biochemistry, St. Louis Univ. 
School of Medicine, St. Louis, Mo. 
Phenolsulfatase from mylase P was measured 

by the colorimetric method of Huggins and Snuth 

(J. Biol. Chem. 170: 391, 1947). Under optimum 

conditions, the amount of p-nitrophenol rele:<ed 

from p-nitrophenyl sulfate is directly proporti« al 

to enzyme concentration. The Folin-Cioca' ° 

reagent was used for the determination of pre 

nitrogen according to the procedure of Lowry « 

(J. Biol. Chem. 193: 265, 1951). At each stag 

purification enzyme activity and protein nitr« . 22 

were determined. The degree of purity © 4 

nitrogen basis is expressed as the ratio of enz: me 

units to milligrams of protein nitrogen, ani the 
purification on a gravimetric basis is express’ ¢ 
the ratio of enzyme units to milligrams of sv. 

The enzyme was prepared for electrophores 

extraction of the starting material with v : 
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fo lowed by a series of ethanol precipitations at 
low temperature. Then the product was stabilized 
as a lyophilized powder. It was seven times as 
ac‘ive as the starting material and contained 
fif.y per cent of the initial activity. Preparative 
zo.e electrophoresis of this material resulted in 
an ther 2-fold purification. Concentration of 
ac ivity on aluminum hydroxide gel, elution with 
lithium sulfate, and precipitation from the eluate 
with ethanol gave an overall 50-fold purification 
on a nitrogen basis, and 135-fold on a gravimetric 
basis with a recovery of 14% of the enzyme. 


1066. Biosynthesis of lycopene. IRVING ZABIN. 
Dept. of Physiological Chemistry, School of 
Medicine, Univ. of California Med. Cir., Los 
Angeles. 

The broad outlines of the pathway of carbon in 
the formation of several classes of biologically 
important compounds which contain the isoprene 
structural unit have been indicated by the work 
of Bloch, Bonner, and others. Little is known, 
however, about the biosynthesis of carotenoids. 
A typical member of this group, lycopene, which is 
formed in relatively large amounts in the tomato, 
was chosen for study. Tomatoes which were 
removed from the plant and which had just begun 
to turn red were injected with carboxyl] or methyl- 
labeled acetate. After a ripening period of 5-12 
days, radioactive lycopene was isolated and 
purified. These samples were subjected to chromic 
acid or permanganate oxidation and the resulting 
acetic acid was degraded. From injected carboxyl- 
labeled acetate, the acetic acid derived by oxida- 
tion of labeled lycopene was marked only in the 
carboxyl carbon atom. From injected methyl- 
labeled acetate, the acetic acid derived by oxida- 
tion was marked equally in both carbon atoms. In 
the latter case the acetic acid obtained by oxida- 
tion had a specific activity about 60% higher 
than the specific activity of the lycopene molecule. 
The significance of these findings will be discussed. 


107. Derivatives of pteroic and pteroyl- 
glutamic acids formed by Streptococcus 
faecalis A. SrtamuNpD F. ZAKRZEWSKI* AND 
Cuartes A. Nicnou. Dept. of Pharmacology, 
Yale Univ., New Haven, Conn. 

Products derived from pteroylglutamic acid 
(PGA) and related compounds, upon incubation 
with intact cells or extracts of S. faecalis (8043)/A, 
were letected bioautographically and determined 
microbially. Incubation of the triglutamate 
homc!ogue of PGA with intact cells did not yield 
pProdiicts measurable by Leuconostoc citrovorum 
(8081 ) ; however, incubation with suitably fortified 
‘sonicates’ yielded a heat-stable (R;-0.93) and a 
heat-labile (R;-0.77) compound (Whatman #3; 
1) phosphate, pu 5.8), measurable by L. casei 
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(7469) and 8081, but not by 8043. These properties, 
the published R;y-values (BoLInDER ef al., Arkiv f. 
Kemi, 6: 487, 1953), and the substances derived 
by treatment with conjugase enzymes, suggest 
that the stable product is the triglutamate 
homologue of citrovorum factor (CF; 5-formyl- 
5,6,7,8-tetrahydro-PGA). The labile compound 
was converted to the stable product by heating 
anaerobically at 120° for 20 min., as indicated by 
bioautograms and an increase (5-fold) in activity 
for 8081. When PGA (10 ug/ml) was incubated 
with suspensions of intact cells, CF(R;-0.75) and 
a heat-labile precursor (R;-0.25) of CF were found 
in the suspending medium and within the cells; 
other derivatives within the cells appeared to 
correspond to the di- and tri-glutamate homo- 
logues of CF. When less PGA (1 ug/ml) was used, 
the main product within the cells appeared to be 
the: triglutamate homologue of CF. From similar 
incubations with pteroic acid, heat-stable (Ry- 
0.42) and heat-labile (R;-0.10) compounds, found 
in the suspending medium, were measurable by 
8043, but not by 8081 or 7469. The main product 
within the celis, derived from pteroie acid, corre- 
sponded to the triglutamate homologue of CF. 


1008. Optical method for direct and con- 
tinuous measurement of coupling and 
liberation of phenols. E. A. ZELLER, A. Dot 
AND H. M. Koerner. Dept. of Biochemistry, 
Northwestern Univ. Med. School, Chicago, Ill. 

It has been demonstrated that the hydrolysis 
of phenylacetate is catalyzed by acetyl-cholin- 
esterase and by ali-esterase (Federation Proc. 13: 
248). The 2 enzymes can be differentiated with the 
help of 10-4 m eserine. As mentioned in the previous 
communication, these properties can be used for 
a direct optical determination of phenolesterases. 
The increase in absorption at 2700 A is followed 
over few minutes, while the enzymic system, in 
tris-buffer pH 7.8, is kept at 38° in the cell com- 
partment of a Beckman quartz spectrophotometer. 
Due to the high absorption of phenol, the hy- 
drolysis of 10-® moles of ester can be determined. 
This high sensitivity permits the evaluation either 
of small amounts of biological materials or of 
sources of low enzyme activity. This method was 
applied to a study of the esterases of the re- 
fractory media of the eye. When, as in bovine 
corpus vitreum, eserine reduced the rate of 
hydrolysis of phenylacetate, degradation of 
acetylcholine was also found, while, as in the lens 
of cattle and rabbit, the absence of an influence 
of eserine concurred with the absence of cholin- 
esterase. Not only the liberation, but also the 
coupling of phenols can be followed with our 
procedure. Such a phenol-coupling reaction was 
found and investigated in bovine corpus vitreum, 
It interfered with the esterase determination but 
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can be eliminated by dialysing the corpus vitreum. 
(Supported by grants from Atomic Energy 
Commission and the Multiple Sclerosis Fndn. of 
America, Chicago.) 


1009. Fractionation of labeled pituitary 
tissue by differential centrifugation. 
DanriEL M. ZIEGLER* AND JACKLYN B. 
Me tcuior. Dept. of Biochemistry, Grad. School 
and Stritch School of Medicine, Loyola Univ., 
Chicago, Iil. 

The high activity of the amino acid incorpo- 
rating system of pituitary tissue has been de- 
scribed (J. Biol. Chem. 199: 773, 1950). An attempt 
has been made to relate this reaction to the sites 
of synthesis of the protein hormones. Whole 
pituitaries were incubated with 8-35 methionine 
under optimal conditions for amino acid incorpora- 
tion, then homogenized in isotonic sucrose. Dif- 
ferential centrifugation yielded (I) nuclei and 
debris, containing most of the DNA; (II) large 
granules, containing the succinoxidase activity; 
III) small granules, containing 55% of the PNA 
and (IV) supernates, also containing PNA. In- 
corporation proceeded linearly in all fractions for 
over 2 hr. No evidence for synthesis at one site 
followed by movement to storage depots was 
obtained. The greatest amount of incorporation is 
associated with (IV). This fraction also contains 
most of the growth hormone (STH, by tibia test), 
and about 50% of the follicle stimulating activity 
(FSH). The remainder, of the FSH is associated 
with (II), which also contains all of the leu- 
teinizing activity. Only traces of hormonal 
activity (FSH and STH) are associated with (III). 
Hormonal activities were estimated by noting 
effects upon hypophysectomized rats. It is con- 
cluded that the hormonal activities of pituitary 
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are associated with formed elements of the cells, 
and can be separated by differential centrifuga- 
tion. It is also evident that each of the fractions 
obtained has a characteristic and constant rate of 
incorporation of amino acid into protein, and that 
these rates differ markedly from those observed 
with similar preparations of liver. 


878A. Electroconvection of synovial fluid. Sau 
RosEMAN, DonaLp R. Watson, Ivan F. Durr 
AND Wiiu1aM D. Rosrnson (introduced by J. 
P. CHANDLER). Rackham Arthritis Research Unit 
and Depts. of Biological Chemistry and Internal 
Medicine, Univ. of Michigan, Ann Arbor. 
Electroconvection has been used in attempts to 
isolate undegraded hyaluronic acid (HA) or its 
protein complex from bovine and pooled human 
synovial fluid (SF). With px 7.0 and temperatures 
below 1°C, only a portion of the HA in SF was 
transferred to the lower reservoir of the electro- 
convection apparatus; the balance of the HA 
(30-50%) was deposited in the form of a gel (G;) 
on the channel wall closest to the anode. The yield 
of G; could be increased by again subjecting the 
material in the lower reservoir to electroconvec- 
tion. When G;, itself was subjected to electrocon- 
vection under the same conditions, a gel (Gz) was 
obtained in approximately the same yield. Analy- 
sis showed that the ratio of mg protein/mg HA in 
these materials was as follows: dialyzed SF, 57; 
Gi, 7.1 to 5.2; Ge, 0.60. Thus, the two steps of serial 
electroconvection yielded a product (Gz) which 
contained 16% of the total HA originally present 
and in which the proportion of HA to protein had 
been increased nearly one hundred-fold. At equa. 
HA concentrations, G2 and SF possessed the same 
viscosities. 
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1010. A servomechanism using succinyl 
choline for automatic control of degree of 
neuromuscular blockade. JOHN ABAJIAN, JR. 
anD EpwarD BraZzELu (introduced by WILLIAM 
Van BogaErt Rosertson). Dept. of Anes- 
thesiology, Univ. of Vermont, College of Medicine, 
Burlington. 

A simple servomechanism has been developed, 
using succiny] choline for the automatic control of 
degree of neuromuscular blockade in patients 
undergoing surgery. Preliminary tests have been 
encouraging and show the feasibility of such a 
procedure and indicate the possibility of using 
such a method to produce adequate surgical 
relaxation without ventilatory decompensation. 
The device consists of a simple rubber tubing 
pump driven by flexion of the patient’s fingers, a 
(constant) repetitive stimulus being applied over 
a motor point on the arms. Thus, increments of 
succinyl choline solution of an amount propor- 
tional to the muscle response are delivered back 


‘0 the patient’s vein. The system is stable with a 


gain of sufficient magnitude to ensure an excellent 
degree of regulation; furthermore, the device is 
inherently safe from the standpoint of mechanical 
failure. 


1011. Modification of morphine-C*" distribu- 
tion in selected organs by N-allyl nor- 
morphine (NANM). Leonarp B. AcHoR* AND 
E.M. K. Gertrna. Dept. of Pharmacology, Univ. 
of Chicago, Chicago, Til. 

Morphine antagonists such as NANM may 
exert their effects by facilitating conjugation of 
the alkaloid or excretion of the drug by alteration 
of the renal threshold in addition to central 
stimulation. Serial observations on mice implicate 
liver and kidney as sites at which C" accumulation 
is most markedly changéd by NANM. Mice were 
injected intraperitoneally with 1.08 X 105 cpm/20 
gm of body weight of biosynthetic morphine-C™ 
(specific activity of pure compound was 2.72 X 105 
(pm/mg). One half of the total (32 animals) were 
given 25 mg/kg NANM intravenously. Liver, 
kidney, bladder and excreted urine were assayed 
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for radioactivity at 15-min. intervals. Control 
kidneys showed high initial C4 concentrations 
which declined rapidly during the balance of the 
experiment; bladder urine from these animals 
contained small amounts of radioactivity, equiva- 
lent to about 4 that found in voided urine of 
NANM-treated mice at the end of 2 hr. Control 
livers contained consistently higher (2 times) 
amounts of C'4 than the NANM-treated series. 
These results indicate: 1) Lower rate of morphine 
conjugation by NANM livers which was sub- 
stantiated by finding significantly more free 
morphine in the urines of NANM-treated mice. 
2) The high initial C'* levels of control kidneys in 
conjunction with low bladder urine C' indicate 
active morphine retention by morphinized mice; 
the kidney’s ability to form urine is not impaired. 
38) NANM-treated animals void, within 2 hr., 
urine containing up to 4 the injected dose; the 
antagonist also facilitates release of retained urine 
from the bladder. Compounds chemically similar 
to NANM are being studied to further define the 
scope of morphine antagonism. 


1012. Guinea pig as a test animal for pyro- 
genicity. BARBARA F. ALEXANDER, LINDA F. 
MUELLER AND Rutu T. Nick (introduced by 
Frep H. Scuvuttz, Jr.). Scientific Div., Baxter 
Labs., Morton Grove, Ill. 

It has been previously reported (Federation 
Proc. 13: 330, 1954) that hyperthermia was elicited 
in the guinea pig when pyrogens were administered 
intravenously. Additional experiments have been 
conducted to determine the utility of the guinea 
pig as an assay animal for the routine detection of 
pyrogens. These studies provide comparative 
data in the guinea pig and rabbit regarding dosage- 
response, tolerance, and reaction to pyrogenic and 
non-pyrogenic solutions. The dosage-response 
curve for guinea pigs indicates that they are more 
sensitive to Piromen (standardized pyrogen) than 
rabbits. At each dose level studied the average 
temperature rise in guinea pigs is approximately 
0.2°C higher than in rabbits. Guinea pigs are also 
more consistently sensitive, as evidenced by their 
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response during selection procedures. While there 
are a greater number which must be disqualified 
because of febrile reactions to placebo, the re- 
maining guinea pigs almost uniformly respond 
satisfactorily to the standardization procedure (at 
least 3 injections of 1y/kg administered into the 
ear vein at 2-week intervals). Studies show that 
guinea pigs do not develop tolerance when injected 
intravenously with the standardized pyrogen 3 
times weekly for 4 weeks. Bulk parenteral solu- 
tions, which were non-pyrogenic, borderline, and 
definitely pyrogenic according to the rabbit 
pyrogen assay results, were tested in guinea pigs. 
It has been found that an intravenous dose of 3 
ml/kg in the guinea pig gives the same magnitude 
of response as the standard 10 ml/kg in the rabbit. 


1013. Chronic toxicity studies in food colors. 
I. Toxicity of FD&C Yellow #3 and FD&C 
‘Yellow #4 in rats. M. G. ALLMARK AND H. C. 
_ Grice (introduced by L. I. Puastey). Food and 
Drug Divs., Dept. of Natl. Health and Welfare, 

Ottawa, Canada. 

FD&C Yellow *3 and FD&C Yellow #4, also 
referred to as Oil Yellow AB and Oil Yellow OB, 
were fed to rats at 0.03, 1.5 and 3.0% dietary levels. 
The rats on the 1.5 and 3.0% levels all died within 
10 weeks. Those on the 0.03% level for 65 weeks 
showed a slight retardation of growth after the 
20th week. The food consumption of female rats 
receiving 0.03% in the diet was about the same as 
the controls but the food consumption of the 
males was slightly less than the controls. There 
were some differences noted in the organ weights 
at the termination of the experiments. Heart, 
liver, kidney, spleen and testes were the organs 
chiefly affected. Tissue histology of those rats 
surviving for 65 weeks on FD&C Yellow #3 
revealed marked atrophy and degeneration in the 
testes, mild inflammatory changes in the kidney 
and slight hypertrophic splenic changes. There 
were no significant histological changes in the 
organs examined from surviving rats on FD&C 
Yellow #4. Daily oral doses of 200 mg/kg and 400 
mg/kg of FD&C Yellows #3 and #4 caused a 
slight decline in hemoglobin values in males and 
females after 20 weeks which was shown to be a 
significant fall for the males on both levels of the 
dyes, and a significant fail for females on both 
dosage levels of FD&C Yellow #3. Daily oral 
doses of 90 mg/day/rat of FD&C Yellow #3 for 7 
weeks showed a marked decline in blood hemo- 
globin concentration, total erythrocyte count, 
hematocrit and increase in reticulocyte values. 
The total leucocyte and differential leucocyte 
count was within normal range. 


1014. Effects of rutin on experimental cold 
injury. ANTHONY M. AmBrosE, FLoyp DEEps 


FEDERATION PROCEEDINGS 


Volume 14 


AND Paut V. Marsu.* Western Utilization 
Research Branch, U. S. Dept. of Agriculture, 
Albany, Calif. 

The beneficial effect of rutin on the course of 
severe acute frostbite has been reported (J. Clin. 
Investigation 27: 364, 1948; Federation Proc. 9: 
254, 1950). However, the drastic ‘quick freeze’ 
used in those studies does not simulate the con- 
ditions of cold injury usually experienced by 
civilian and military personnel. Therefore, two 
sets of experiments were devised in which the 
whole animal was subjected to a cold environment 
more comparable to a ‘slow freeze.’ Under one 
experimental condition rats were fed an adequate 
basal diet containing 1% rutin before and after 
exposure in a cold chamber at —30 to —32°C. for 
15 min. The extent of injury and loss of tissue, 
confined primarily to the tail, was no less than in 
the controls given the basal diet alone. In the 
second experiment rats and guinea pigs were 
placed in a cold room having a temperature range 
of —3 to +8°C. The rats were placed on diets 
deficient in pantothenic acid, vitamin A, or 
ascorbic acid, with and without the addition of 
1% rutin. Only in the case of the vitamin A 
deficiency did the rutin show a protective effect. 
However, a diet qualitatively and quantitatively 
adequate was equally effective under the stress of 
cold. The addition of ascorbic acid to the basal 
diet of the guinea pigs prolonged survival whereas 
rutin did not, nor was any additive effect produced 
by the addition of both ascorbic acid and rutin. 


1015. Toxicological studies on acetoglycerides. 
AnTHONY M. AMBROSE AND Dorotuy J. Ros- 
BINS.* Western Utilization Research Branch, 
U.S. Dept. of Agricu'ture, Albany, Calif. 

The synthesis of acetoglycerides or acetin fats 
has resulted in the development of new types of 
fats and oils having potential food uses. It has 
been reported (Baur, J. Am. Oil Chemists’ Soc. 31: 
147; 196, 1954; Feuae, Inst. Food Technologists, 
14th Ann. Meeting, June 1954) that the accto- 
glycerides either alone or in combination with 
other edible fats have marked resistance to 
changes in consistency, heat damage, oxidation 
and rancidity. Because of the potential use of 
acetoglycerides in the food industry, we l.ave 
made an exhaustive study with rats of their 
effects on growth, longevity, progeny, absorp‘ ion, 
digestion, etc. Pure acetostearin up to 4% or pure 
aceto-olein up to 1% concentration of the die: for 
over 1 yr. did not interfere with growth or {ood 
utilization. The feeding of commercially prey :red 
acetostearins from hydrogenated lard or a °to- 
olein from cottonseed oil or lard in concentra ‘ons 
of 5 or 10% of the diet for 86 wk. also did not 
interfere with growth or food utilization. [he 
feeding of 20% acetostearins had a slight in- 
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hibitory effect on growth, while feeding 20% 
aceto-olein had no effect over 60 wk. In concentra- 
tions of 10% of the diet, 2 of 3 samples of aceto- 
stexrin had apparent effect on progeny, while 2 
saniples of aceto-olein had no effect over several 
generations. The interference in progeny is being 
investigated further. Histological and other 
stulies are in progress. Studies on absorption and 
dig:stion will be presented separately. 


1016. Attempts to develop quantitative 
methods for measuring fibrinolytic ac- 
tivity in vivo: effect of trypsin. J. L. AMBRus, 
N. Back,* E. Mruatytr,* 8. Gotpstein,* C. M. 
AmBrus AND J. W. E. Harrisson.* Dept. of 
Pharmacology, Philadelphia College of Pharmacy 
and Science, Philadelphia, Pa. 

I! labeled human fibrinogen and fibrin was 
produced. Labeled fibrinogen was used to produce 
intravenous or intraarterial clots in dogs. Pulmo- 
nary or peripheral embolism was produced by 
injecting labeled fibrin particles intravenously or 
into the femoral artery. Labeled fibrin particles 
were introduced into the coronary arteries by 
catheterization to produce coronary emboli. 
Semi-constricting wire ligatures were applied to 
thrombosed arteries and veins to prevent escape 
of undissolved clots. Radioactivity was con- 
tinuously recorded over the clots or over embolic 
areas. Decrease of radioactivity was found to be a 
sensitive indicator of in vivo fibrinolysis. Ad- 
ditional criteria of fibrinolytic activity included 
radiographic determination of passability of the 
clot to injected thorotrast and direct observation 
by transillumination. Fibrinolysis followed by 
reformation of the clot was indicated by decrease 
of radioactivity, transillumination values and 
increase of passability to thorotrast, followed by 
increase in the latter two but not the former 
values. Using the above methods, detailed study 
was made of the fibrinolytic effect of acute and 
chronic administration of intravenous trypsin. 
Within the tolerated dose range, no significant 
therapeutic results were obtained. 


7. Hepatocellular function in patients 


receiving chlorpromazine-HCl. Joun D. 
ArcHER, Irvin M. ConEN AND Joe B. Nasu 
(introduced by G. A. Emerson). Dept. of 
Pharmacology and Toxicology and Dept. of Neuro- 
psychiatry, Univ. of Texas Med. Branch, Galveston. 
The occasional development of reversible 
obstructive jaundice has been widely observed in 
patients chronically taking chlorpromazine-HCl. 
Thes: patients have generally been observed to 
be free of hepatocellular disease. Our laboratory 
itteapted a study, however, considering the 
Possibility of subclinical changes in liver function 
in putients regularly taking chlorpromazine-HCl. 
Fourteen psychiatric patients received thorazine 
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for periods ranging from 2 to 6 wk; their hepato- 
cellular function was followed with frequent tests 
of thymol turbidity, cephalin-cholesterol floccula- 
tion, bromsulfalein retention and urinary uro- 
bilinogen. Eleven of the patients had pre-treat- 
ment control studies. Most patients received 
75 mg of chlorpromazine-HCl/day; 4 received 
more, the greatest average for any one being 220 
mg/day. Considered individually or collectively, 
these patients showed no significant change in 
hepatocellular function as measured by the tests 
during their treatment. 


1018. Improved fluorometric technique to 
measure changes in adrenal epinephrine- 
norepinephrine output caused by veratrum 
alkaloids. LEwis ARONOW AND FRANK A. 
Howarp (introduced by Orro Krayer). Dept. 
of Pharmacology, Harvard Med. School, Boston, 
Mass. 

The fluorometric method of Weil-Malherbe and 
Bone (Biochem. J. 51: 311, 1952), has been modified 
to give rapid and reliable estimates of epinephrine 
and norepinephrine concentrations in plasma. The 
catechol amines are extracted from unbuffered 
plasma by shaking with alumina, washing the 
alumina with distilled water, and eluting the 
catechol amines with dilute acetic acid. The 
fluorescent reaction products are developed and 
extracted into isobutanol in a red-illuminated 
darkroom and thereafter protected from blue 
light. This procedure preserves indefinitely the 
unstable blue-green fluorescence of the nor- 
epinephrine derivative. Secondary filters were 
chosen which give different epinephrine:nor- 
epinephrine fluorescent ratios. The ratio for the 
blue-green norepinephrine-sensitive filter is 0.218; 
for the yellow epinephrine-sensitive filter, the 
ratio is 3.049. Recoveries of 97 + 5% epinephrine 
and 85 + 5% norepinephrine are obtained when 
0.05-0.50 wg of either or both are added to plasma 
samples. Plasma levels as low as 1.0 ug/I of either 
compound may be determined. The isobutanol 
extracts may be qualitatively checked for the 
catechol amines present by a paper chromato- 
graphic technique. The method was utilized to 
determine the rate of secretion of catechol amines 
in the dog by cannulating the left adrenal vein. 
Aortic blood samples were taken to estimate the 
plasma levels of the catechol amines in the 
systemic and coronary circulation. Protoveratrine 
A has been shown to produce a marked but 
transient increase in the secretion of epinephrine 
when given intravenously to vagotomized, 
atropinized dogs in doses above 5 ug/kg. 


1019. Barbiturate activation of mitochondrial 
adenosinetriphosphatase. JAMES A. BAIN. 
Emory Univ. School of Medicine, Emory Univ., 
Ga. 
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Mitochondrial preparations from mammalian 
liver or brain prepared in isotonic sucrose have 
very low adenosinetriphosphatase (ATP-ase) 
activities. As is now well known, the ATP-ase 
activity of such preparations may be increased 
several-fold by low concentrations of 2,4-dini- 
trophenol (DNP) and this phenomenon has been 
advanced as a possible explanation for the ‘un- 
coupling’ effect of DNP on oxidative-phosphoryla- 
tion. Similar activations of mitochondrial 
ATP-ase by barbiturates have now been observed. 
The thiobarbiturates are the most potent, but 
significant activations are also obtained with 
many of the oxybarbiturates. In general, potency 
as ATP-ase activators parallels potency as un- 
coupling agents. Only minimal activation of 
ATP-ase is obtained with other hypnotics such as 
chloretone or chloral hydrate. The similarity 
between DNP and barbiturate action in vitro is 
further emphasized by these findings. Their 
significance with regard to the in vivo action of the 
barbiturates will be discussed. 


1020. Electrogram comparisons of the re- 
sponses of the ouabainized frog heart to 
epinephrine and calcium. W. W. BAKER AND 
J. M. Baker (introduced by J. M. Coon). 
Dept. of Pharmacology, Jefferson Med. College, 
Philadelphia, Pa. 

Potentials between the inner and outer surfaces 
of the isolated frog heart were recorded with an 
electrocardiograph on standard EKG paper. 
Various degrees of ouabainization were obtained 
by perfusing the heart with 0.5 X 10-*m ouabain 
for different intervals. The perfusion was inter- 
rupted and the unbound cardiac glycoside was 
washed out of the tissues. After adequate control 
electrograms, either epinephrine or calcium was 
added. The electrical responses of the ouabainized 
heart were markedly altered by both epinephrine 
and calcium. The actions of ouabain were antago- 
nized by epinephrine and potentiated by calcium. 
Epinephrine lengthened the absolute refractory 
period (electrical systole) primarily through the 


reappearance of a high negative T-wave which - 


was no longer distinguishable after ouabainiza- 
tion. In contrast, calcium further shortened the 
electrical systole at the expense of the ST-interval. 
The fixation of ouabain favors the development of 
increased ventricular automatism in the presence 
of large concentrations of calcium. These arrhyth- 
mias include: uncoupled repetitive electrical 
systoles, paroxysmal tachycardia, flutter or 
fibrillation. Bouts of these arrhythmias were 
usually intermittent. Under similar conditions 
epinephrine produced no increased automatism, 
but often briefly induced coupled extrasystoles 
followed by the typical epinephrine response. All 
the effects produced by epinephrine and calcium 
in the ouabainized heart were reversible on wash- 
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ing. It is concluded that the responses of the 
ouabainized heart to calcium or epinephrine can 
not be explained in terms of one another. (Sup- 
ported in part by a grant from the Smith, Kline 
and French Fndn.) 


1021. Further experiments on effect of anti- 
convulsive drugs on_ electroencephalo.- 
graphic response to flickering light in 
unanesthetized rabbits. T. C. Barngs, 
Dept. of Pharmacology, Hahnemann Med. Col- 
lege and Hosp. of Philadelphia, Philadelphia, Pa. 
A previous publication (Federation Proc. 13: 

333, 1954) reported that Trimethadione and 

Paramethadione suppress the flicker response in 

rabbits in contrast to the persistence of flicker in 

rabbits receiving drugs used in grand mal such as 

Diphenylhydantoin, Phenacemide and N-benzyl- 

beta-chloropropionamide (Hibicon). Light-sensi- 

tive rabbits were selected for all tests. Insensitive 
animals gave flicker response after i.p. 50 mg/kg 

Isoniazid which was antagonized by i.p. 500 mg/ 

kg Trimethadione. Flashes (4/sec.) were used to 

differentiate waves from fast muscle artifacts. In 
restless animals i.p. 0.015 mg/kg Dimethyl- 

tubocurarine was used. The previous dose of i.p. 

150 mg/kg Phenacemide was increased to 300 

mg/kg but did not abolish flicker. N-methyl- 

alpha-phenyl-succinimide (Milontin) given ip. — 

250 mg/kg in 33 tests did not affect the flicker fi 

response, suggesting that the mechanism of ac- & 

tion differs from that of Trimethadione. Immedi- 
ately after injection of Milontin there was 
temporary flaccidity and decrease in respiratory 
rate. With all drugs dosage was increased until 
neurological deficit occurred. Sedation was de- 
tected by a tonic immobility test in which the 
animal was placed supine and remained motion- 
less longer than before medication. Thus in rabbit 

45-446, duration of tonic immobility was increased 

from 1.5 to 15 min. 4.7 hr. after i.p. 250 mg/kg 

Milontin (flicker not affected). Mysoline (5- 

Ethyl] -5- phenylhexahydropyrimidine-4:6- dione) 

in doses of 50 and 75 mg/kg i.p. did not abolish 

flicker. Kornmiiller (Pfltigers Archiv. 247 :660, 1944) 

found that 8% carbon dioxide diminishes flicker, 

which supports the theory that agents which 
suppress petit mal seizures inhibit flicker. How- 
ever, the persistence of flicker in rabbits rece:ving 

Milontin shows that animal tests cannot scree! 

drugs for the different types of epilepsy. 


1022. Analgesic effectiveness and safety of N: 
acetyl-para-aminophenol. Rosert C. Bat 
TERMAN AND ARTHUR J. GROSSMAN.* Dept. 4 
Medicine, New York Med. College and Arthritis 
Services, Roosevelt Hosp., Metropolitan Hosp 
and Flower and Fifth Ave. Hosp., New Yor 
City. 

The effectiveness and safety of N-acetyl-par® 
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aminophenol as an analgesic for the treatment of 
musculoskeletal pain were observed in 234 pa- 
tients. In doses of 0.3 or 0.6 gm, 4 times daily, 
from 1 to 25 weeks of continuous therapy resulted 
in satisfactory analgesia in 154 patients (66%). 
Acetylsalicylic acid in groups of 87 and 128 simi- 
lar patients gave satisfactory analgesia in 52 and 
58% respectively. In 123 patients studied for both 
medications, greater analgesia was noted in 55% 
for N-acetyl-para-aminophenol, the same anal- 
gesia in 34% and greater analgesia for aspirin in 
11%. Patients with muscular spasm, regardless of 
etiology, had a greater response to N-acetyl- 
para-aminophenol than could be anticipated for 
the analgesic potency of the drug alone, sugges- 
tive of a skeletal muscle relaxant effect. Untoward 
reactions were insignificant and occurred in 11% 
and were similar to our experiences with placebo 
medication. The occurrence of untoward reactions 
with aspirin was noted in 2 groups of patients to 
be 27.5 and 23.4% respectively. When both drugs 
were studied in the same patient, 32% of the pa- 
tients tolerated N-acetyl-para-aminophenol but 
not aspirin for chronic administration. Chronic 
toxicity studies with a dose of 3.6 gm daily for as 
long as 116 wk. failed to reveal any blood, kidney 
or liver disturbances. No uricosuric effect was 
noted. With the exception of exudative forms of 
arthritis, N-acetyl-para-aminophenol, because of 
ts greater effectiveness, skeletal muscle relaxant 
properties, nonalteration of blood and urine 
hemistries and lesser toxicity, is a superior 
analgesic than salicylate alone, for the treatment 
bf musculoskeletal conditions. 


023. Effects of opiate-Nalorphine mixture- 
on respiratory performance in anesthes 
tized dogs exposed to hypoxia. Rosert O. 
Baver (introduced by Herman I. CurInn). 
Dept. of Pharmacology-Biochemistry, USAF 
School of Aviation Medicine, Randolph AFB, 
Tex. 

Mongrel dogs, anesthetized with 6% pento- 
barbital sodium and intubated, were exposed to 
fraded hypoxia (7 and 14% oxygen). Morphine 
ulfate, meperidine hydrochloride, or methadone 
ydrochloride were infused intravenously over 2 
hin. (see table). 


Dose, mg/kg when given 
before with after 
Nalorphine 
Morphine 1, 1 1 
Meperidine 10 6 10 
Methadone 0.5 1 0.5 


Blorphine hydrochloride (0.15 mg/kg) was ad- 
hinistered intravenously following or preceding 
€ opiate, or 0.5 mg/kg when admixed with the 
piate. Expiratory volume and rate were re- 
orded before and after drug administration with 
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a 13.5-liter recording spirometer through polar- 
ized valves. Results obtained from 375 animals 
whose treatments were arranged in a statistical 
rectangular lattice indicate: 1) the mixtures 
(morphine-Nalorphine, meperidine-Nalorphine, 
or methadone-Nalorphine) caused a nonsignifi- 
cant decrease in respiratory performance; 2) de- 
pressed respiratory performance following mor- 
phine, meperidine, or methadone was uniformly 
antagonized by Nalorphine; 3) the former 3 
opiates antagonized the depression resultant to 
prior Nalorphine injection; 4) the antagonism 
became more pronounced at decreased oxygen 
concentrations; and 5) meperidine and hypoxia 
produce a lethal combination—11 deaths unre- 
sponsive to Nalorphine, whereas morphine and 
methadone contributed but 2 each. Fifty per cent 
of the meperidine animals required artificial 
respiration following the injection to assure 
survival. 


1024. Effects of Nalorphine-morphine mix- 
tures on perceptual motor performance. 
Rosert O. BaverR AND RicHarp G. PERSON 
(introduced by Lawrence J. Miucu). Dept. of 
Pharmacology-Biochemistry and Dept. of Psy- 
chology, USAF School of Aviation Medicine, 
Randolph AFB, Tex. 

Graded doses of Nalorphine hydrochloride (1, 
2, or 4 mg/subject) mixed with 8 mg of morphine 
sulfate in 2 ce saline were administered intra- 
venously to experimentally naive male, basic Air 
Force trainees. Subjects were required to main- 
tain the null position on 4 aircraft-type instru- 
ments by moving the appropriate controls during 
4 continuous hours following a practice period 
and the medication. Analyses of variance of the 
recorded performance indicate 1) as the Nalor- 
phine content of the mixture was increased the 
efficiency of perceptual motor performance (PMP) 
decreased; 2) morphine-treated subjects did not 
differ in PMP from those given saline; 3) varia- 
tion in supplying subjects with results of their 
performance also produced significant differences 
in score; 4) toxicity paralleled the Nalorphine 
content of the mixture and resulted in greater 
incidence of side actions when given alone. 


1025. Mechanism of bradycardia induced by 
veratrum alkaloids. Davin P. BaumMann* 
AND Luioyp D. Seacer. Dept. of Physiology and 
Pharmacology, Univ. of Arkansas School of 
Medicine, Little Rock. 

Current concepts regarding the bradycardia in- 
duced by the veratrum alkaloids suggest this 
mechanism is mediated through the parasym- 
pathetics by stimulation of the vagal centers. 
Some doubt is warranted concerning this concept. 
Our present data indicates the slowing of the 
heart may occur at least in part thru an entirely 





318 


different mechanism. This study may be con- 
veniently divided into two phases; the effect of 
veratrum viride before vagotomy and the effect 
of veratrum viride after vagotomy. In both 
phases large doses of atropine were administered 
to block the parasympathetics. In the first phase 
unanesthetized mongrel dogs were given atropine 
(0.1-1 mg/kg) intravenously. After a control 
cardiac rate was obtained .075-0.1 mg of the 
alkaloids of veratrum viride was administered by 
the same route and the cardiac rate determined. 
The same dogs were then subjected to a bilateral 
vagotomy under sterile technique. After recovery 
again the same procedure with atropine and the 
veratrum alkaloid was performed. Slowing of the 
heart was observed as an almost constant re- 
sponse. The rate decrease is therefore not a 
parasympathetic response but is due to a de- 
creased sympathetic effect. Similar procedures 
with the hydrogenated ergot alkaloids (CCK-179) 
have produced comparable results suggesting an 
identical action of both the veratrum and ergot 
alkaloids. 


1026. Vasomotor activity in hemorrhagic 
shock. L. Beck anp A. 8. Dontas (introduced 
by M. H. Seevers). Dept. of Pharmacology, 
Univ. of Michigan, Ann Arbor. 

The electrical activity of the autonomic system 
has been studied during the course of a hemor- 
rhagic shocking procedure. Electrodes were 
placed on the baroreceptor afferent fibers of the 
carotid sinus and preganglionic efferent fibers of 
the sympathetic (splanchnic) system. Dogs were 
maintained at 45 mm. Hg m.b.p., and cats at 
55 mm Hg m.b.p. by use of an automatic stabiliz- 
ing reservoir. During the initial bleeding period, 
as the blood pressure was reduced to the desired 
hypotensive level, baroreceptor activity was 
either markedly reduced or disappeared alto- 
gether in both dogs and cats; splanchnic activity 
was much increased. In cats the splanchnic ac- 
tivity showed a fairly uniform decline as the hy- 
potensive period progressed. In the dogs the 
activity usually increased slightly as secondary 
bleeding took place and decreased as automatic 
re-infusion occurred. When the blood was re- 
turned to the animal sympathetic activity nor- 
mally declined. A secondary increase in activity 
was sometimes observed. As the blood pressure 
underwent the secondary decline, a marked re- 
duction in splanchnic activity was seen. Chemo- 
receptor activity was followed in a few instances. 
In cats it does not appear that a chemoreceptor 
response occurs unless the m.b.p. has been re- 
duced to 45-50 mm Hg. At this pressure rapid 
collapse is most often seen in the cat. In dogs the 
chemoreceptors seldom become very active until 
just premortem. The relationship of central 
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vason: ‘or collapse to the development of jr.{§cor 
reversi: e shock will be discussed. 


stress. Henry K. Breecuer. Anesthesia Lah, 

Harvard Med. School at Massachusetts Genfias t 

Hosp., Boston. 

In 15 studies (8 of our own and 7 by others) thd 
effectiveness of placebos is found to be high an 
relatively uniform: 35.2 + 2.2% of subjects ar 
satisfactorily relieved according to careful cri 
teria of relief set up ahead of the test, in a variety 
of subjective conditions: postoperative wount 
pain, the pain of angina pectoris, headache 
mood changes, desire to cough, nausea. This conf” 
siderable power of placebos is perhaps not yemm’ 
sufficiently recognized either in the clinic or ij 
the laboratory. Data will be presented to shoy 
that placebos are significantly more effective i 
the presence of severe pain than with less severg 
pain. These observations in the field of subjec 
tive responses agree in direction with the objec 
tive findings of Cleghorn and his associates tha 
placebos produce more extensive firing of th hres 
adrenal glands in the presence of severe anxiet edu 
than with a milder form of anxiety. These fact pxeit 
about placebos will be discussed in terms of theifp 
relationship to reaction to sensation (rather tha allo 
the original sensation) as the probable site a he h 
effective drug action for those agents whos odos 


primary effect is to modify subjective response Seg 
is 
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1028. Miltown, a long-acting mephenesi 
like drug. F. M. Bercer. Wallace Labs., Ne 
Brunswick, N. J. 
2-Methyl, 2-n-propyl, 1,3-propanediol dica 


bamate, called Miltown, produces relaxation at Ch 
hi ene 


paralysis of skeletal muscles similar to thi 
caused by mephenesin. It differs from mephenes 
and other relaxants in possessing long durati 
of action. Cats given 100 mg/kg intraperitoneall§qgq 
show paralysis for 3 to 4 hr. and muscular impaill poj¢ 
ment for about 24 hr. A similar dose of mephen@ y,y 
sin produces paralysis for only about 15 min. al City 
all signs of muscular impairment disappe::r aft Myl 
an hour. Miltown is unusual in that the OmMhis 
paralyzing dose is only slightly larger t) an t rally 
parenteral dose. With all routes of administiinoy 

tion, there is a lag of at least 30 min. befvre “ith » 
peak of effect is reached, but no evidene SiMMratio), 
gesting a change to an active substance h 1s béirany), 
obtained. Miltown is excreted in the uri ie Cy oy, 
jugated with glucuronic acid. Miltown blo doc. 
multineuronal reflexes at all levels of the centtieye), 
nervous system but has little effect on MOMBhade, 
synaptic reflexes. In the brain, it seletiv@h the | 
affects subcortical centers. It does not aci 0D Wenan 
myoneural junction. Miltown also has aii 4Mhate),, 
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»convulsant action particularly against metrazol- 


induced seizures. The isomers of Miltown and 
related dicarbamates derived from 1,3-propane- 
iol possess a much weaker paralyzing action and 
have little effect when administered orally. The 
monvcarbamate of mephenesin is as short-acting 


Bas the parent compound while the dicarbamate of 


mep!enesin is completely ineffective. 


1029. Effects of Rauwolfia alkaloids on vaso- 
regulatory mechanisms. K. P. BHARGAvaA* 
ano H. L. Bortson. Dept. of Pharmacology, 
Univ. of Utah College of Medicine, Salt Lake 
City. 

Thirty-two cats were anesthetized with chlo- 
alose or pentobarbital, vagotomized and main- 
ained on artificial ventilation. In 14 experiments, 
he stereotaxic technic was used to stimulate the 
medullary vasopressor center. The alseroxylon 
raction (1-4 mg/kg i.v.) produced an immediate 
and persistent fall in blood pressure of approxi- 
ately 50 mm Hg, as well as a marked reduction 

n central vasomotor responsivity. Reserpine 
1-4 mg/kg i.v.), after 4 hr., effected a rise in 
hreshold for central excitation with little or no 
eduction in blood pressure; medullary vasomotor 
xcitability returned after an interval of 2-3 hr. 


‘imilar results were obtained with these drugs 


ollowing decerebration, including removal ‘of 
he hypothalamus. Carotid sinus denervation and 


odose ganglionectomy did not significantly 


Mfect the hypotension produced by alseroxylon. 
This drug evoked vasodepressor responses after 
nideollicular decerebration, cord transection at 
-7, and removal of the spinal cord from C-7 to 
he cauda equina. In the spinal cat, hypotensive 
esponses were still elicitable with alseroxylon 
iter effective doses of ephedrine, atropine, 
henergan, Hydergine, and posterior pituitary. 
Supported by grant No. B-491, Natl. Insts. of 
ealth, PHS.) 


30. Influence of Myleran upon hemato- 
poietic system of man. Howarp R. BreEr- 
MAN, K. H. Ketiy,* anp Fauno Corpss.* 
City of Hope Med. Ctr., Duarte, Calif. 

Myleran (GT-41) has been available for use in 
his country since October of 1951. GT-41 used 
rally has been shown to have a selective action 
pon myeloblasts and myelocytes in patients 
‘ith and without leucemias. The oral adminis- 
ration of Myleran in patients with chronic 
ranulocytic leucemia in doses of from 70-150 
gover a course of 10 days to 3 wk. will result in 
decrease in leucocyte count toward normal 
tvels. decrease in hepatosplenomegaly, lym- 
hadenopathy and improvement toward normal 
the hemoglobin and erythrocyte levels. Main- 
fmance dosages have varied between approxi- 
ately 2 to 8 mg/day, although 4 patients have 
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had prolonged remissions without further medica- 
tion after initial dosage. Vacuolation of the 
myeloblasts and myelocytes occurs within 10-20 
days after administration, often associated with 
a megakaryocytosis. No erythroid changes were 
observed in therapeutic ranges in the leucemic 
and non-leucemic patients. The intravenous ad- 
ministration of GT-41, on the other hand, results 
in unpredictable changes in the marrow and 
peripheral blood in comparable doses to those 
given by the orai route, suggesting that GT-41 is 
changed within the gastrointestinal tract, result- 
ing in the active component. 


1031. Antidiuretic action of histamine in the 
dog. Wiutu1aAM P. BLACKMORE AND Mary E. 
NAGLER (introduced by ANpREs Gotu). Dept. 
of Pharmacology, Univ. of Texas, Southwestern 
Med. School, Dallas. 

The effect of histamine upon water diuresis was 
studied in normal dogs and dogs with experi- 
mental diabetes insipidus. All experiments were 
conducted on trained, unanesthetized female 
dogs in the postabsorptive state. Diuresis was 
produced by administration of 40 ml water/kg. 
body wt. by stomach tube. Throughout the ex- 
periments normal saline was infused at a rate of 
4 ml/min. Following a control period of 30 min., 
histamine in doses of 2.5 ug/kg body wt/min. was 
administered by constant infusion for 2 hr. A 
significant decrease in urine flow as compared to 
control values occurred during the period of 
histamine infusion in normal dogs. During the 
hour following cessation of histamine the urine 
flow returned towards control values. In contrast 
to normal dogs, the infusion of histamine to 
diabetes insipidus animals for 2 hr. did not pro- 
duce a significant decrease in urine: flow. There- 
fore, since there was an inhibition of urine flow 
in normal but not in diabetes insipidus animals, 
these results indicate that the antidiuretic hor- 
mone was necessary for the antidiuretic action of 
histamine under the conditions described. 


1032. Comparison of aqueous and repository 
tubocurarine for muscle relaxant effective- 
ness and toxicity in rabbits. HaroLp BLuM- 
BERG AND SAMUEL M. Gorpon.* Research Labs., 
Endo Products Inc., Richmond Hill, N. Y. 
Intravenous aqueous tubocurarine is used for 

short, rapid relaxation of skeletal muscle. To 

overcome the short action, however, the intra- 
muscular repository suspension has been de- 
veloped for producing gradua!, prolonged relaxa- 
tion of skeletal muscle spasm. A comparison has 
been made of aqueous tubocurarine and a reposi- 
tory tubocurarine suspension (Tubadil) for 
muscle relaxant effectiveness and toxicity in 

rabbits. In acute toxicity tests the LDs + S.E., 

as d-tubocurarine chloride pentahydrate, was: 
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intravenous aqueous tubocurarine, 0.20 + 0.01; 
intramuscular aqueous tubocurarine, 0.44 + 0.04; 
intravenous Tubadil (injected slowly) 0.57 + 
0.03; and intramuscular Tubadil, 2.0 + 0.3 mg/kg. 
Therefore, intramuscular Tubadil was only ?y as 
toxic as intravenous aqueous tubocurarine and 
only about } as toxic as intramuscular aqueous 
tubocurarine. Furthermore, the deaths from 
Tubadil were considerably delayed. Overcurariza- 
tion with Tubadil was counteracted more ade- 
quately by the longer-acting neostigmine than by 
Tensilon. Duration of visible muscle relaxation 
was determined at sublethal dosages which pro- 
duced the same average maximum severity of 
reaction, i.e., leg ataxia, and therefore had the 
same deg.ee of safety. These dosages were: intra- 
venous aqueous tubocurarine 0.14, intramuscular 
aqueous tubocurarine 0.28, and intramuscular 
Tubadil 1.25 mg/kg. The duration of muscle 
relaxation, i.e., from first leg weakness to com- 
plete recovery, was (mean + S.E.): intravenous 
aqueous tubocurarine 8.2 + 0.7, intramuscular 
aqueous tubocurarine 29 + 2, and intramuscular 
Tubadil 246 + 36 min. Therefore, with the same 
degree of safety, the muscle relaxation achieved 
with intramuscular Tubadil was 8 times as long 
as with intramuscular aqueous tubocurarine and 
30 times as long as with intravenous aqueous 
tubocurarine. 


1033. Morphine distribution in hemorrhagic 
hypotension. Rosert L. BoGNer,* Irvine 
Gray* anp Leo R. Gotpsaum. Dept. of Bio- 
chemistry, Army Med. Service Grad. School, 
Walter Reed Army Med. Ctr., Washington, D. C. 
Unanesthetized rabbits were subjected to local 

tissue infiltration with Procaine, heparinized, and 

bled 30% of their blood volume (calculated as 7% 

of body wt.) via a femoral arterial cannula. Con- 

trols were cannulated but not bled. One-half 
hour later each animal was injected intramuscu- 
larly with 15 mg/kg morphine (calculated as 

base). Animals were killed at intervals up to 3 

hr. post injection. The ultraviolet spectrophoto- 

metric procedure of Goldbaum and Miller (Fed- 
eration Proc. 13: 358, 1954) was employed to de- 
termine the content of free morphine and total 
morphine (free and conjugated) in tissues and 
fluids. Plasma levels of free and total morphine 
in control animals reached a peak approximately 
30 min. after injection and decreased progres- 
sively thereafter. Free and total morphine levels 
in the plasma of hemorrhaged animals were 
similar to control values up to 30 min. after in- 
jection but were consistently elevated at subse- 
quent intervals. Free morphine concentration in 
hemorrhaged animals reached a delayed maxi- 
mum 1-1} hr. after administration and then began 
to fall, whereas total morphine concentration did 
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not appear to be decreasing even at the end of 
3 hr. (3-4 times the control level was sustained), 
Approximately 40% of the administered mor. 
phine appeared in the urine of controls in 3 hr, 
Urine output and morphine elimination was 
greatly minimized or completely blocked in the 
hemorrhaged animals. Unusually high levels of 
free morphine were detected in the livers of the 
hemorrhaged group; free levels returned to ap. 
proximately normal after 3 hr. but total levels 
remained elevated. 


1034. Toxicity studies on isonicotinyl hy- 
drazones derived from uronic acids. H. E. 
Bonp* anv 8. A. Preopies. Dept. of Pharma 
cology, Univ. of California School of Veterinary 
Medicine, Davis. 

Work conducted in this laboratory has shown 
that the toxicity of isonicotinic acid hydrazide 
(INH) can be reduced by forming hydrazones of 
it and uronic acids. The isonicotinyl hydrazones 
of d-galacturonie acid, d-mannuronolactone, d- 
mannuronic acid, and d-glucuronolactone show 
the same antitubercular activity on a molar basis 
as INH. The acute toxicities of the 4 drugs in 
mice are subject to slight individual differences. 
The variation in the oral LD» of the compounds 
was between 1100-1300 mg/kg. By the intraperi- 
toneal route the variation was from 1200-190 
mg/kg. The d-galacturonic acid derivative is the 
least toxic of the 4 drugs tested. It is ¥y as toxic 
as INH, which has an intraperitoneal LDy of 165 
mg/kg. The maximum single tolerated dose of 
the compounds in dogs is about 250 mg/kg by 
any route. Six dogs received uronic acid deriva- 
tives at the rate of 50 mg/kg daily in single doses 
over a 2-wk. period. They showed no abnormal 
developments as judged by clinical pathological 
examinations. These animals were killed at the 
end of the test period and no significant patho 
logical changes were found. 


1035. Ultramicro assay of the cholinesterases. 
Ssoerp L. Bontinc* ano R. M. FEATHER: 
sTONE. Depts. of Physiology and Pharmacology, 
College of Medicine, State Univ. of Iowa, Tow 
City. 

An ultramicro assay of the cholinesterases ha‘ 
been worked out by adapting the hydroxamit 
acid method of determining choline esters (HBs: 
TRIN, J. Biol. Chem. 180: 249, 1949) to the micro: 
liter scale. The method has at the same time bee! 
simplified by combining the hydrochloric acid ant 
ferric chloride into one reagent. Amouvts ¢ 
0.01-0.10 um or 1.4-14.0 ug of acetylcholine (in! 
final volume of 0.1 ml) are determined with ' 
standard deviation of 0.1 wg. The curve, repre 
senting the relation between optical density 4 
500 my and the choline ester concentration, ! 
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perfectly linear over this range: The curves 
relating optical density and enzyme concentra- 
tion are linear down to where 75% and 55% of 
the substrate have been hydrolyzed in the case 
of the acetylcholinesterase and the serum cho- 
linesterase respectively. Amounts of 50 ywg of 
nervous tissue or 0.2 wl of serum suffice for an 
enzyme assay. The method should, therefore, be 
uscful in embryological and histochemical studies. 
A wide variety of substrates, both choline esters 
and non-choline esters, can be used, making the 
method suitable for the study of enzyme speci- 
ficity. With tissues grown in vitro, as well as with 
microtome sections, intact cells give the same 
results as homogenates, probably indicating a 
surface localization of the enzyme. The tissue 
can, therefore, be incubated directly with the 
substrate. Afterwards it can be dissolved in 1 N- 
NaOH for a determination of protein with the 
bromsulfalein method (NAyyAR AND Guick, J. 
Histochem. Cytochem. 2: 282, 1954). The method 
is suitable for routine work allowing the assay of 
25 samples in duplicate in a few hours. 


1036. Metabolic fate of rutin and quercetin. 
Atpert N. Bootu,* CHarLtes W. Murray,* 
FLoyp DEEps AND Francis T. JoNEs.* Western 
Utilization Research Branch, U. S. Dept. of 
Agriculture, Albany, Calif. 

Two-dimensional chromatograms of the ether 
extracts of rabbit urines before and after oral ad- 
ministration of rutin or quercetin were sprayed 
with diazotized sulphanilic acid to detect phe- 
nolic compounds. Administration of either com- 
pound resulted in the presence of 2 compounds 
that are absent from control urines, and an in- 
creased amount of a normal constituent, meta- 
hydroxyphenylacetic acid. One of the compounds 
absent from control urines is 3,4-dihydroxy- 
phenylacetic acid (MurrAy, Bootu, DEEps AND 
Jones. J. Am. Pharm. Assoc. 43: 361, 1954). The 
second compound absent from control urine is 
homovanillic acid, as judged by chromatographic 
and spectrophotometric evidence. Further studies 
on its identification are in progress. The meta- 
hydroxyphenylacetic acid has been identified 
chromatographically, spectrophotometrically 
ciystallographically, and by the X-ray diffraction 
pattern of the tribromo derivative. Excretion of 
homovanillic acid and enhancement of meta- 
hydroxyphenylacetic acid also follow oral ad- 
ministration of 3,4-dihydroxyphenylacetic acid. 
It is tentatively suggested that part of the 3,4- 
dihydroxyphenylacetic acid yields meta-hy- 
Wdroxyphenylacetic acid through loss of the para- 
hydroxyl group, and part undergoes methylation 
at the meta position. It was shown chromato- 
staphically that the same metabolic fate of rutin 
and quercetin occurred in the rat. 
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1037. Anethole and respiratory tract fluid. 
E.tpon M. Boyp anp R. Noreen Hicks.* 
Dept. of Pharmacology, Queen’s Univ., Kings- 
ton, Ontario, Canada. 

Boyd and Pearson have reported that adminis- 
tration of oil of anise to guinea pigs anesthetized 
with urethane augmented the output of respira- 
tory tract fluid in oral doses of 10 and 50 mg/kg 
body wt., a larger dose being less effective (Am. 
J. Med. Sc. 211: 602, 1946). Anethole, which com- 
prises the bulk of oil of anise, was administered 
orally to 35 rabbits, 32 cats and 14 guinea pigs 
anaesthetized with urethane and arranged for 
the collection of respiratory tract fluid. The doses 
given were 1, 5, 10, 25, 50, 100 and 200 mg/kg 
body wt. None of these doses of anethole signifi- 
cantly affected the volume output, specific grav- 
ity, relative viscosity and chloride concentration 
of respiratory tract fluid in rabbits and cats. Re- 
sults upon the 14 guinea pigs varied widely. The 
possibility was investigated that oil of anise does 
not have in the rabbit expectorant properties 
similar to those reported in the guinea pig. Oil 
of anise was administered orally to 74 rabbits 
anaesthetized with urethane, the oil being given 
in doses of 0 to 2,000 mg/kg body wt. Oil of anise 
slightly augmented the mean output of respira- 
tory tract fluid in doses up to 200 mg/kg body wt. 
to a maximum of 28% in the 3rd hour after ad- 
ministration (P 0.05). Larger doses of oil of anise 
were without effect upon the rabbit. 


1038. Effect of anesthesia on laryngospasm 
in the cat. EuGeNE D. BraANp, Buarr M. 
Wess* anp Haroxp F. Cuase. Depts. of Phar- 
macology and of Anesthesiology, School of Medi- 
cine, Univ. of Virginia, Charlottesville. 
Laryngospasm was produced by electrical 

stimulation of the central cut ends of the sensory 

branches of the superior laryngeal nerve in adult 
cats anesthetized with intravenous pentobarbital 

sodium. The spasm was measured by means of a 

balloon placed between the vocal cords. The 

duration of the stimulus was 10 sec. Laryngo- 
spasm varied directly in intensity with the 
strength and frequency of the stimulating cur- 
rent. The values for threshold stimulus, for 
threshold for maximal response, and for the in- 
tensity of maximal response were reproducible 
under a given stage of anesthesia. With deepening 
anesthesia the threshold for maximal response 
increased while the amplitude of the maximal 
response decreased. The threshold stimulus did 
not change significantly. Laryngospasm occurred 
during the stage of respiratory arrest. Unilateral 
stimulation decreased the response without 
threshold alteration. Severing the motor branch 
of the superior laryngeal nerve did not affect the 
response. Painful mechanical stimuli to the 














322 


pharynx or palate resulted in laryngospasm. 
Electrical stimulation of the intact femoral or 
vagus nerves, or of the celiac plexus did not 
produce laryngospasm and did not augment the 
standard response. Respiration was arrested in 
expiratory position during stimulation and for 
some 2-6 sec. thereafter. When stimulation was 
prolonged for more than 20 sec. respiratory 
movements reappeared. Laryngospasm under 
these conditions usually persisted although it 
often decreased temporarily with each inspira- 
tory movement. Anoxia produced by occluding 
the tracheal cannula for 1-2 min. immediately 
prior to stimulation did not significantly influence 
the response. 


1039. Mechanism of bile formation: role of 
oxygen supply, of osmotic pressure of 
perfusate and of intrasinusoid blood pres- 
sure. R. W. Braver, R. F. McEuroy, Jr.,* 
G. F. Leone* anp R. J. Hotioway.* U. S. 
Naval Radiological Defense Lab., San Francisco, 
Calif. 

Bile flow in rat livers perfused with whole 
blood is virtually independent of perfusate flow 
rate if this is in excess of 1.5 ec/gm/min. If lower 
perfusate flow rates are employed, steady bile 
flow can be maintained, but at rates decreasing 
rapidly with decreasing blood flow. Visualization 
of blood distribution by means of india ink and 
analysis of liver weight changes indicate that the 
decreasing bile flow under these conditions is 
associated with a change in the distribution of 
blood flow in such a fashion as to confine it to 
the more proximal regions of Rappaport’s acini 
(essentially the periportal zone of the classical 
lobule). Similar relations between blood flow and 
bile flow are observed in liver preparations per- 
fused with erythrocyte-free rat plasma under 
oxygen partial pressures of 3 atmospheres. On 
the other hand, at 1 atmosphere of oxygen bile 
flow decreases rapidly with decreasing perfusate 
flow rates even between 2 and 5 ecc/gm/min. 
Furthermore, truly stable bile flow rates cannot 
be attained under these conditions at perfusate 
flow rates below 3 cc/gm/min. To determine 
whether limited oxygen supply to the tissue ele- 
ments involved in bile formation is responsible 
for the interdependence of blood and bile flow in 
the low perfusion pressure region, or whether 
other factors may be involved, three types of 
experiments were undertaken: a) comparison of 
bile production in the whole blood perfused liver 
at low perfusion pressures under atmospheres 
containing O2 at partial pressures of 1, 2 and 3 
atmospheres; 6) changes in outflow resistance in 
livers perfused at low pressures with whole blood, 
and determination of bile flow changes; and c) 
modification of the osmotic pressure of erythro- 
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cyte-free perfusion media, followed by determina. 
tion of perfusate flow-bile flow relations uncer 2 
atmospheres of Oo. 






1040. Pharmacologic studies of an LSD an. 
tagonist, 4-piperidyl diphenyl carbinol 
hydrochloride. BARBARA B. Brown, Roserr 
FELDMAN* AND Donatp L. Bravun.* Phar. 
maology Dept., Wm. S. Merrell Company, Cin- 
cinnati, Ohio. 

Human studies by Fabin (in press) have dem- 
onstrated that 4-piperidyl diphenylearbinol hy- 
drochloride, designated MER-17, blocks the 
dissociation and hallucinations induced by LSD 
and inhibits these phenomena in certain acute 
hallucinatory schizophrenics. Pharmacologic 
studies in mice, rats, dogs and cats have shown 
that MER-17 possesses a mixture of central ac- 
tions, being mildly depressant in small doses, 
and stimulant in large doses. Employing the 
photocell counter technic with mice, doses of 
20-60% of the subcutaneous Lp5y) markedly reduce 
spontaneous activity, but neither incoordinated 
locomotion nor long periods of complete quies- 
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cence occur. Doses near the LDs cause convul- 
sions in mice and rats. In cats and dogs, large Net 
doses cause tenseness and tremors. Maximal “e 
hyperactivity in mice induced by _pipradrol Hos 
(Meratran), amphetamine, morphine and cocaine Pha 
is blocked by doses of MER-17 equivalent to — 
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20% of the Lp. Doses as low as 10% of the sub- 
cutaneous LDs in mice double the sleeping time 
induced by hexobarbital. In cats, morphine- 
induced excitement, convulsions, and death are 
prevented by small doses of MER-17 which do 
not in themselves cause evidences of depression 
MER-17 prevents the electrically-induced toniq 
extensor reflex in mice only in large, 40% of the 
LDs0, doses, and is ineffective against low fre 
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1041. Physiological adjustments to  acut@npl 
cold exposure in Eskimos and white men nd the 
G. Maucoitm Brown, Rospert E. Sempece. C. $f Mark 


Lennox, G. S. Brrp, C. W. Bavau anp H. ¢ Jom 









EK. GAsMANN (introduced by E. M. !:oyD udies 
Depts. of Medicine and Physiology, ( veer Sout, 
Univ., Kingston, Canada. on of 
Six male Eskimos who lived by huntii all uri¢ 
trapping and 6 male medical students wei: su ~ 4 
€ effe 
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he 2 groups, increased to about the same extent 
neach group but remained elevated in the whites 
uring the 40-min. recovery period. The RQ rose 
in both groups. The average Eskimo plasma vol- 
me vas greater and the reduction they showed 
Juring exposure was also greater. In the Eskimos 
emo-oncentration occurred during exposure but 
his was not observed in the whites till the re- 
overy period. Urine outputs showed no signifi- 
ant differences. Rectal temperature and muscle 
emperature in calf, thigh and left forearm were 
ettei maintained in the Eskimos and showed no 
uther fall during the recovery period as they 
lid in the whites. Skin temperature on the back 
ose in the whites during exposure, but remained 
nchanged in the Eskimos as did the skin tem- 
perature on chest and abdomen in both groups. 
skin temperatures of the unexposed hand and 
orearm were at all times lower in the Eskimos. 


(42. Isolation, identification and _physi- 
ologic effects of phenylbutazone metabo- 
lites. J. J. BurNs, ALEXANDER B. GuTMan,* 
T. F. Yu,* Bruce Paton,* JAMES PEREL,* J. 
Murray STEELE* AND BERNARD B. Bronte. 
New York Univ. Research Service, Goldwater 
Memorial Hosp., Dept. of Medicine, Mt. Sinar 
Hosp., New York City, and Lab. of Chemical 
Pharmacology, Natl. Heart Inst., Natl. Insts. of 
Health, Bethesda, Md. 

Phenylbutazone (Butazolidin) is slowly metab- 


‘nepplized in man along 2 pathways, one involving 


be introduction of a hydroxyl group in position 


of the butyl side chain to yield an alcohol, the 
ther the introduction of a hydroxyl group in 
¢ para position of one of the benzene rings to 
m a phenol. The alcohol derivative when 


@ven intravenously has a biologic half-life of 


bout 10 hr. but the phenolic derivative is un- 
sually stable, disappearing from the body as 
owly as does phenylbutazone (biologic half-life 


@ days). Consequently the phenolic metabolite 


cumulates in the body in considerable amounts 
blowing phenylbutazone administration. Pre- 
minary results in rats indicate that the metab- 
lites exert considerable physiologic effects. For 
kample, both compounds are anti-inflammatory 
d the acute toxicity of the phenolic compound 
markedly higher than that of phenylbutazone 
OMENJOZ, R., personal communication). 
udies in man on the effect of the metabolites 
gouty and rheumatoid arthritis; on the reten- 
on of sodium and water;,and on the excretion 
uric acid will be reported. The role of the 
etabolites in the overall antirheumatic and/or 
le effects of phenylbutazone will be discussed. 


- The second ionization of 5,5-disub- 
stitited derivatives of barbituric acid. 
Taouas C. Butter, Jonn M. Ruta* anv 
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GABRIEL F. Tucker, Jr.* Dept. of Pharmacol- 

ogy, Univ. of North Carolina, Chapel Hill. 

The changes occurring in the absorption spectra 
of aqueous solutions of 5,5-disubstituted bar- 
bituric acids as the pH is increased above the 
range in which the first ionization is complete 
are shown to be due to dissociation of the second 
proton from nitrogen. Constants for this second 
ionization have not previously been measured. 
The undissociated molecule, the univalent ion, 
and the bivalent ion have distinctive spectra. 
They absorb additively and independently, and 
the proportions of the different ionization species 
present in a solution can be determined by ab- 
sorption measurements at appropriate wave- 
lengths. The apparent ionization exponents con- 
cerned with the second dissociation have been 
determined spectrophotometrically for a series of 
ten 5,5-disubstituted derivatives of barbituric 
acid at 38°C and ionic strength of 0.1. The values 
of pK: are: 5,5-diethyl, 12.31; 5-ethyl-5-isopropy], 
12.59; 5-ethyl-5-sec-butyl, 12.62; 5-ethyl-5-iso- 
pentyl, 12.42; 5-ethyl-5-(1-methyl-butyl), 12.67; 
5-ethyl-5-(1-methyl-1-butenyl), 12.06; 5-ethyl-5- 
phenyl, 11.77; 5-allyl-5-isopropyl, 12.52; 5-ally|- 
5-isobutyl, 12.36; 5-allyl-5-(1-methylbutyl), 12.60. 
There is a significant level of positive correlation 
between these values of pK: and those for pK; as 
measured by other workers. (Supported in part 
by grant G-3794 from the Natl. Insts. of Health, 
PHS.) 


1044. Effect of hypophysectomy on protein- 
bound sulthydryl concentrations in kidney 
cells of rat. E. J. Carruny,* E. Carnart,* 
H. 8. Dr Srerano* anp A. Farau. Depts. of 
Pharmacology and Anatomy, State Univ. of New 
York Upstate Med. Ctr. at Syracuse. 

A method for cytophotometric determinations 
of protein-bound sulfhydryl concentrations in rat 
kidney cells has been developed (Carruny, Dr 
STEFANO AND Farau, J. Histochem. & Cytochem.., 
in press). In an effort to ascertain the extent of 
hormonal regulation of kidney sulfhydryl con- 
centrations, experiments were performed in which 
sulfhydryl values were determined in kidney 
tubules and collecting ducts of normal and hypo- 
physectomized rats. In the straight terminal 
portions of proximal tubules and collecting ducts 
of hypophysectomized animals, sulfhydryl con- 
centrations were depressed 35%. Significant 
alterations were not observed in convoluted por- 
tions of proximal tubules, Henle loops, or distal 
tubules. Replacement therapy with growth hor- 
mone or thyroxin restored sulfhydryl concentra- 
tions in the terminal portions of proximal tubules 
to 90% and 80%, respectively, but had no effect 
on depressed sulfhydryl concentrations in collect- 
ing ducts. These hormones did not produce 
sulfhydryl changes in cells not affected by hy- 
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pophysectomy. Control animals treated with 
growth hormone had normal kidney sulfhydryl 
concentrations. (Supported by a grant from the 
Atomic Energy Commission.) 


1045. Some aspects of the metabolism in 
vitro of 2-C-labeled orotic acid, uracil, 
uridine and uridylic acid. E. 8. CANELLAKIS 
(introduced by Dresmonp D. BonnycastTLe). 
Dept. of Pharmacology, Yale Univ. School of 
Medicine, New Haven, Conn. 
2-C%-orotic acid has been incubated with a 

pigeon liver acetone powder and yeast extract 
system (KorNBERG et al. J. Am. Chem. Soc. 76: 
2027, 1954). The 2-C-labeled uracil, uridine and 
uridylic acid formed by this enzymatic reaction 
were isolated from the reaction mixture. The 
rates of oxidation of these compounds and of 
2-C*-orotic acid to C“O, and the relative rates 
of their incorporation into the RNA of rat liver 
slices have been studied. In a well-buffered and 
oxygenated rat liver slice system the amount 
oxidized to CO, is significant and is dependent 
upon the concentration of compound. When the 
labeled compounds are added in tracer quantities 
their decomposition is virtually complete, while 
at concentrations of 4 um/ml/500 mg wet weight 
liver slices as much as 10-15% of the added radio- 
activity can be accounted for as C“O:. There- 
fore, the extent of incorporation of these com- 
pounds into RNA is variable and is a function of 
their concentration in the incubation medium; 
it becomes appreciably higher at high substrate 
levels when the proportion of substrate oxidized 
is diminished. The comparative rate of oxidation 
to COs versus incorporation into RNA of these 
compounds will be discussed. 


1046. Use of lidocaine in cardiac resuscita- 
tion following ventricular fibrillation. 
NorMAN L. CarpEN* AND JOHN E. STEINHAUS. 
Dept. of Anesthesiology, Univ. of Wisconsin 
Med. School, Madison. 

The use of electric shock in ventricular de- 
fibrillation often results in gross myocardial 
damage at the electrode sites and, in addition, 
the recurrence of fibrillation is frequent. The 
purpose of this study was to develop a method 
which would eliminate these disadvantages. In 
this study ventricular fibrillation was produced 
in anesthetized dogs by occlusion of the left cir- 
cumflex coronary artery; electrocardiograms and 
blood pressure were recorded continuously. 
Cardiac massage was instituted and drugs were 
then tested for their ability to reverse fibrilla- 
tion. Preliminary studies revealed lidocaine to be 
the most effective defibrillating agent. Foliowing 
the onset of ventricular fibrillation, the heart 
was massaged and lidocaine, 15 mg/kg, was in- 
jected into the left ventricle. The aorta was 


FEDERATION PROCEEDINGS 











Volume 14 





occluded 30-60 sec. to insure a predominate myo. 


























































cardial distribution of the drug and misgage ¢ 
was continued until an organized heart beat was ¢ 
noted. A constant injection of arterenol was then 4 
begun to stimulate cardiac contraction and bh 
vasomotor tone. Resuscitation was considered ¢ 
successful only when a stable blood pressure had 8 
been maintained in the normal range for a mini-§ k 
mum of 30 min. without further administration off 
arterenol. This method of resuscitation was sucm™ k 
cessful in 21 out of 23 experiments. No grosam re 
myocardial damage was demonstrable and therag & 
were no recurrences of ventricular fibrillation. Ing S 
a smaller series of experiments the chests werd tl 
closed and the dogs were allowed to recover. Asm i 
in the previous series, a high percentage re™ ki 
covered fully and maintained good cardiovascular (d 
function until killed 4-7 days later. PI 
1047. Effect of injury in nociceptive tests . 
employed in analgetic assays. Marcus N ki 
CARROLL, JR.* AND Rosert K. 8S. Lim. Miles 80 
Ames Research Lab., Elkhart, Ind. in 
Utilizing a photocell-timer circuit to record ig 
the rat tail-flick response to heat, the strength Tt 
duration curve for the receptors concerned has ing 

been determined, and compared with thg 
strength-duration curve for the production o 104 
burns in the tail. The 2 curves were found to be i 
so similar that at optimum intensity (point o : 
inflection of the curve or 2.1 v.), the time re F 
quired to cause a burn was not significantly dif I 
ferent from the normal response time. It is there 
fore apparent that the use of heat (nociceptive on 
stimulus to test analgesia is inevitably accom the 
panied by burn injury. The effect of such injur atte 
on response time was estimated after varyin 15t 
times of exposure of the tail to heat. Respons§ .., 
time increased with heat exposure time. Wheg 4... 
exposure time equalled 3 times control or norma), « 
response time, the resultant response time Way i, 
approximately doubled. With longer exposuré gers 
the post exposure response time eventually © dur} 
ceeded duration of exposure. These results sug day: 
gest that a cutoff time equal to 3 times contro ¢, i), 
response time is optimal and will permit measure whi) 
ment of a 100% increase in the net response tim (4), 
following an analgetic. on a 
1048. Relationship between ion  transpo spin: 
and cholinesterase activity in  kidn prod 
cortex slices from normal and adrenaledg fle: 
tomized rats. Mary KaTHigen Carrer* A\ refle: 
Marcarer E. Greia. Dept. of Pharmucolo little 
Upjohn Co., Kalamazoo, Mich. mg/k 
Previous investigations (Am. J. Physic!. 1% deve! 
433, 1954) have shown that the choline:‘erd howe 
activity of rat kidney decreased about 36°, aft hind] 
adrenalectomy. This decreased activity co:ld! rag | 
ans 





stimulated in vitro by desoxycorticosterone wht 
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benzoyl or butyryl choline was used as substrate 
or by compound F, adrenal cortex extract or 
ouabain when acetylcholine (Acch) (.005 m) or 
acotyl-8-methylcholine was used as substrate. It 
has now been found that when normal rat kidney 
cortex slices are incubated in Krebs and Hen- 
selcit bicarbonate saline containing 10 mM a- 
ketoglutarate and 16.5 mm potassium (K), the 
slices lose K in the first 5-10 min. and then regain 
K during the next 40-50 min. This was similar to 
results by Whittam and Davies (Biochem. J. 55: 
880, 1953) for guinea pig kidney cortex slices. 
Sodium transfers were in an opposite direction to 
those of K. When we included Acch in the me- 
dium (.01 or .005 m) the uptake of K by the rat 
kidney slices was decreased about 40 mEq/kg 
(dry weight) measured at the 50-min. interval. 
Physostigmine (.002 or .001 m) reversed the Acch 
effect. Physostigmine (.001, .005, .01 m) caused 
an inhibition of cholinesterase activity of rat 
kidney cortex homogenate of about 50, 70 and 
80%, respectively. The effect of Acch in ‘block- 
ing’ the uptake of K in kidney cortex slices from 
adrenalectomized rats was diminished or absent. 
The influence of various steroids on this ‘block- 
ing’ action of Acch is being investigated. 


1049. Chronic meperidine intoxication in 
intact and chronic spinal dogs. R. L. Car- 
TER* AND A. WIKLER. Nail. Inst. of Mental 
Health Addiction Research Ctr. PHS Hosp., 
Lexington, Ky. 

In 6 intact dogs, meperidine 10 mg/kg (sub- 
cutaneously) q 3 h produced mild sedation during 
the first few days, but little change in behavior 
alter 57 days of addiction. N-allylnormorphine, 
15 mg/kg did not precipitate abstinence phenom- 
ena, nor were such observed after abrupt with- 
drawal of the drug. In 3 intact dogs, meperidine, 
15-20 mg/kg q 3 h produced occasional convul- 
sions, and frequently, muscular twitches, exag- 
gerated startle responses and extensor rigidity 
during chronic intoxication for as long as 126 
days. In 2 of these, N-allylnormorphine, 15 mg/kg 
failed to precipitate abstinence phenomena, 
while equivocal changes were observed in the 
other. No clearcut abstinence changes appeared 
on abrupt withdrawal of the drug. In 4 chronic 
spinal dogs, single doses of meperidine (10 mg/kg) 
produced morphine-like changes in hindlimb 
reflexes: depression of flexor and crossed extensor 
reflexes, enhancement of extensor thrust, with 
little change in knee jerks. On meperidine, 10 
mg/kg q 3 h, tolerance to the depressant effects 
developed by the 7th day. Unlike morphine, 
however, twitches and extensor spasms of the 
hindlimbs, either spontaneous or induced by tap- 
ping bony prominences caudal to the spinal cord 
transection, appeared by the 10th day and be- 
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came increasingly severe during 43 days of con- 
tinued meperidine intoxication. Also in contrast 
to morphine, N-allylnormorphine, 15 mg/kg did 
not precipitate abstinence changes during in- 
toxication, and no hindlimb ‘running’ move- 
ments appeared on abrupt withdrawal of me- 
peridine. The failure tu demonstrate physical 
dependence on meperidine in dogs may be due to 
the limits which the toxic (convulsive) action of 
the drug places on dosage and frequency of ad- 
ministration. 


1050. Effect of extracts from various tissues 
on growth of malignant cells in peritoneal 
exudate of mouse. RatpH J. CazorT AND 
MELviIn R. Simpson.* Meharry Med. College, 
Nashville, Tenn. 

In order to test the ‘soit hypothesis’, as an at- 
tempt to interpret the preference of metastases 
for certain organs, several groups of CFW mice 
were inoculated intraperitoneally with requisite 
numbers of Sarcoma 180 cells during the growth 
period of these cells. The animals received re- 
peated intraperitoneal injections of various doses 
of liver (group 1), spleen (group 2), kidney (group 
3) or brain (group 4) cell suspensions. At requisite 
time intervals specimens of peritoneal exudate 
were withdrawn from mice of each group, and the 
number of tumor cells per cm’ was counted in 
each mouse. Higher counts in treated mice as 
compared with controls were obtained frequently 
in group 1 and occasionally in other groups. 
Thus, it was presumed that some metabolic 
products favorable for tumor cell growth occur in 
optimal proportions frequently in liver cells and 
occasionally in other organs, but there was no 
indication that tumor promoting substances are 
specific for the liver metabolism. (Fellowship 
from Infantile Paralysis Fdn.) 


1051. Pharmacological study of autonomic 
postganglionic innervation of nictitating 
membrane of cat. PETER CERVONI AND THEO- 
DORE C. West (introduced by James M. 
DituE). Dept. of Pharmacology, School of Medi- 
cine, Univ. of Washington, Seattle. 

The proposal has been advanced that part of 
the postganglionic innervation of the nictitating 
membrane (n.m.) of the cat is cholinergic. This 
was based on observed drug modifications of the 
n.m. contractile responses to electrical stimula- 
tion. Therefore, a pharmacologic test of this 
proposal was attempted. Anesthetized cats with 
innervated or denervated n.m.’s were used. An 
in vitro preparation of the inferior smooth muscle 
of the n.m. was also used. Contraction of the in- 
nervated membrane was initiated by electrical 
stimulation of postganglionic cervical sym- 
pathetics and by the intravenous injection of 
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epinephrine. The denervated and isolated prep- 
arations were excited through pharmacologic 
stimulation alone. Modification of these responses 
was observed in the presence either of methyl- 
atropine, atropine or physostigmine. Methylat- 
ropine augmented n.m. smooth muscle con- 
tractility in the innervated in situ preparation 
and in the isolated preparation. Little effect was 
observed in the denervated in situ preparation. 
Atropine reduced the responses of the n.m. 
smooth muscles in all of the preparations studied. 
Physostigmine potentiation was clearly demon- 
strated in the in vitro preparation only. It is con- 
cluded that atropine inhibition and physostig- 
mine potentiation of n.m. contractions are of a 
nonspecific nature and do not support the hypoth- 
esis that there is a cholinergic mechanism in 
the innervation of the n.m. 


1052. Analeptic properties of strychnine, 
picrotoxin, metrazol and caffeine. GRAHAM 
CHEN AND BARBARA BOHNER.* Research Lab., 
Parke, Davis and Co., Detroit, Mich. 

The neuropharmacological mechanisms in- 
involved in the elicitation of a hind-leg extensor 
seizure in mice by intravenous infusion of strych- 
nine, picrotoxin, metrazol and caffeine have been 
javestigated. By antagonism with Dilantin, 
Milontin, mephenesin, barbital and reserpine, 
strychnine appears to show a sensitizing effect on 
the spread of seizure discharge through the cere- 
brospinal axis. Whereas reserpine will facilitate 
the hind-leg tonic extensor response to stimula- 
tion by picrotoxin and metrazol, it causes a rise 
in convulsive threshold towards the 2 agents and 
strychnine. On the other hand, only a facilitatory 
effect of reserpine is evident in caffeine-induced 
convulsions. Apparently, picrotoxin, metrazol 
and caffeine produce hind-leg extensor seizures 
principally by excitation of central nervous sys- 
tem structures leading to convulsive discharges 


1053. Hypoglycemic action of hypoglycin A 
and B. K. K. Cuen, Ropert C. ANDERSON, 
Max C. McCowen* anp Paut N. Harris. 
Lilly Research Labs., Indianapolis, Ind. 

The fruit of Blighia sapida is a favorite article 
of diet in Jamaica. The unripe fruit, however, 
may cause vomiting, hypoglycemia and death. 
From the seed of this fruit Hassall et al. (Nature, 
173: 356, 1954) isolated 2 polypeptides, hypogly- 
cin A and B, which induce hypoglycemia. In 
confirmation, we observed that intravenous in- 
jection of hypoglycin A or B resulted after a 
latent period in definite fall of blood sugar in 
mice, rats, rabbits and monkeys. Administration 
of glucose had only a temporarily alleviating 
effect. In alloxanized rats the oral or intravenous 
administration of hypoglycin A abolished gly- 
cosuria and lowered the blood sugar. There was 
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decrease of liver glycogen in treated mice. Pi- 
geons, cats and dogs appeared to be refractory 










































to the effect of hypoglycin A on blood sugar. 
Animals which succumbed to both polypeptides 
showed liver metamorphosis. In this respect é 
the substances are similar to synthalin. On the I 
other hand they are devoid of any parasiticidal : 
action against Trypanosoma equiperdum while h 
synthalin is highly effective. Vomiting occurs in . 
pigeons, cats and dogs. Depression and prostra- . 
tion are prominent among all animals following i 
toxic doses of hypoglycin A or B. : 
( 
1054. Effects of feeding a high swelling syn- a 
thetic resin to the rat. GeorGE P. Cuixp, bi 
THERESE Brisk,* MAriILtyN LaArson,* SIpNEY ti 
Gorr,* RicHarp L. Markus* AND CORINNE nl 
Ciancy.* White Labs., Inc., Kenilworth, N. J. tl 
Although certain naturally occurring inert tr 
polymers or their derivatives have a limited T 
swelling capacity, they are still useful bulk laxa- of 
tives. Relatively inert polymers with even greater af 
swelling capacities were synthesized. One of ce 
these, an unusually hydrophilic polycarboxylic gr 
resin, in preliminary clinical trials, produced ga 
better laxation than the natural substances. 
Although there was no apparent reason to suspect 10: 
the synthetic polymer of causing any toxic ef- 
fects, such might occur through: 1) gastric bulk- ; 
ing action; 2) removal of essential metabolites, 
vitamins or vitagens; 3) inhibition of enzymes; 30: 
4) interference with absorption; 5) interference fol 
with ionic balance; 6) degradation to smaller Ste 
molecular units which might produce an effect if § °" 
absorbed. Determinations of acute toxicity were  “ 
difficult because of the necessity of feeding large gly 
amounts of resin, up to 15 gm/kg. At dosages of § " 
0, 1, 3 and 5 gm/kg/day for 36 wk., there were no fra 
essential differences among the rats. Pair-fed § P# 
weanlings receiving 25% of their feed as resin P4 
survived only 7 days, but at a 15% level only a pH 
decreased growth rate resulted. Starting with § ‘® 
100-day-old rats and using feed containing 6- The 
25% resin, the growth of all pair-fed animals was Mg 
depressed. ‘Tagged’ resin particles fed individ- pote 
ually to rats were recovered from the stools 0.01 
unaltered in their physical and chemical charac- tain 
teristics. It was difficult to determine from these (Cit 
various experiments whether the resin had been kidn 
exerting any effect other than to diminish the loca, 
caloric intake. Mahe 
the 
1055. Acute toxicity and gastric irritation of J suby 
acetyl and salicyl salicylic acids in the rat. # thou 
Georce P. Curup, MARILYN Larson* AND # some 
TuerREsE Brisk.* White Labs., Inc., Kvenil- ste 
worth, N. J. wr. 
Micropulverized acetylsalicylic acid (ASA and col 





salicylsalicylic acid (SSA) were suspended i» 2% 
methyl cellulose aqueous for gastric intubatic oF 
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for subcutaneous administration. The Lp, were 
ASA 1.85 + 0.26 and SSA 1.91 + 0.33 gm/kg by 
ini‘ubation, and ASA 0.9 + 0.062 and 0.92 + 0.055 
gn:/kg subcutaneously. At autopsy the gross 
pathology was similar for both drugs and both 
routes of administration. Gastric ulceration and 
hemorrhagic necrosis of the kidney were prom- 
inent. At the higher dosages, from which death 
occurred in 6 hr., convulsions and respiratory 
depression terminated with asphyxia. At lower 
dosages the animals recovered from the respira- 
tory depression but developed urinary frequency 
and hind leg weakness. They appeared lethargic 
but were easily startled and jumped on stimula- 
tion. The rats which expired were prostrate for a 
number of hours before death. In another series 
the powdered salicylates were administered in- 
traperitoneally after pyloric ligation (Shay rats). 
The animals were killed at 20 hr. The frequencies 
of gastric ulceration were 87% in controls, 75% 
after ASA and 69% after SSA. The degree of ul- 
ceration followed the same order, indicating a 
greater protective action of SSA than ASA on 
gastric ulcer production in the Shay rat. 


1056. Preparation of heparinase. M. H. Cuo* 
AND L. B. Jaqurs. Dept. of Physiology, Univ. 
of Saskatchewan, Saskatoon, Canada. 

Jaques and E. Keeri-Szanto (Can. J. med. Sc. 
30: 353, 1952) had described a simple method for 
following the activity of the enzyme, heparinase. 
Studies using this method, have been conducted 
on the preparation of active enzyme extracts. The 
enzyme could be extracted from tissues with 
glycerol, saline or water in the cold. On precipita- 
tion with ammonium sulphate, the most active 
fraction was precipitated at 33% saturation and 
px 7.0. With ethanol, the optimal conditions were 
pu 5.5, 0.1-0.2% NaCl, 7% ethanol; for acetone, 
pH 8, 0.1% NaCl, 70% acetone. Enzyme activity 
was precipitated in 2 fractions with all 3 reagents. 
The enzyme was not inhibited by KCN, KSCN, 
MgCl. but was completely inhibited by 0.1 
potassium oxalate and moderately inhibited by 
0.01 m sodium citrate. Active extracts were ob- 
tained from livers of ox, human, rat and gopher 
(Citellus richardsonii) and from ox, pig and rabbit 
kidney, but not from dog liver. On testing for 
localization of enzyme in the cell components of 
rat and rabbit liver by differential centrifugation, 
the activity was found mainly associated with 
submicroscopic particles and supernatants, al- 
though nuclei and mitochondrial fractions showed 
some activity. 


105°. Preliminary studies in man on pharma- 
ecologic and antiarrhythmic actions of 
Ambonestyl (2-diethylaminoethyl-isonico- 
tinamide). Byron B. CLARK AND BENJAMIN 
Ersten. Depts. of Pharmacology and Anes- 
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thesiology, Tufts College Med. School, New Eng- 

land Ctr. Hosp., Boston, Mass. 

The pharmacology of this compound in animals 
has been presented (Am. Soc. Pharmacol. & Exper. 
Therap., September, 1954). It was shown to sup- 
press the ventricular tachycardia and premature 
ventricular contractions in the dog following 
experimental coronary occlusion without de- 
pression of cardiac conduction, or elevation of 
diastolic electrical threshold. It increased to a 
small degree the absolute refractory period of 
the ventricle, but did not prevent the shortening 
of the refractory period on increasing the rate. 
Preliminary studies have been made in 16 patients 
prior to and during surgical anesthesia. The phar- 
macologic studies indicate that Ambonestyl in- 
travenously in 0.5 gm doses may be given rapidly 
and repeated at 10 min. intervals for a total dose 
of 1.5-2.5 gm without significant changes in 
cardiac conduction or cardiac output. Only tran- 
sient reduction in blood pressure may occur with 
rapid administration and this is associated with 
a transient decrease in peripheral resistance and 
a brief subjective sensation of warmth lasting 15- 
30 sec. In 6 patients with frequent premature 
ventricular contractions or bigeminal rhythms, 
the drug in doses ranging from 1.5-2.5 gm was 
effective in suppressing the arrhythmia. These 
results were obtained in some patients without 
anesthesia, in 1 who deveioped the arrhythmia 
during cyclopropane anesthesia, and in 2 in 
which the arrhythmia was associated with cardiac 
surgery. In 1 patient who was heavily digitalized 
and had a prolonged PR interval and occasional 
dropped beats, the drug abolished the dropped 
beats and shortened the PR interval to near 
normal values. 


1058. Di hydro hydroxymorphinone (Numor- 
phan), a synthetic narcotic. ALEXANDER 
CoBLENTz* AND Howarp R. Bierman. City of 
Hope Med. Cir., Duarte, Calif. 

Numorphan is a synthetic derivative of hydro- 
morphinone. Di hydro hydroxymorphinone (Nu- 
morphan) was studied in 45 patients with 
neoplastic diseases who received 1-20 mg subcu- 
taneously as single or repeated injections. 1 mg 
of Numorphan is equivalent to 16 mg of morphine 
sulphate by the subcutaneous route. Up to 5 mg 
of Numorphan may be administered subcuta- 
neously without respiratory depression as the 
initial dose. Doses in excess of 10 mg will cause 
slight respiratory depression which can be readily 
reversed by Nalline. No blood pressure or mental 
depression was noted with doses up to 5 mg. One 
patient who was receiving 20 mg every 4 hr. 
showed no toxic effects following the administra- 
tion of 40 mg within 45 min. The gastrointestinal 
side effects of Numorphan are not those of mor- 
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phine. Doses 2-3 times that equivalent to mor- 
phine failed to cause nausea, vomiting or constipa- 
tion. Numorphan behaves comparably to that of 
morphine for preoperative and postoperative 
control of pain with a duration lasting from 4-6 
hr. with a single dose. 


1059. Modification of poliomyelitis in mice 
with certain CNS drugs. KENNETH W. Cocu- 
RAN. School of Public Health, Ann Arbor, Mich. 
Previous studies (Brown et al., Proc. Soc. Ex- 

per. Biol. & Med., 83: 408, 1953) demonstrating an 

action of benzimidazole against poliomyelitis 
virus led to the investigation of 2 classes of agents: 
other purine analogs; and compounds pharma- 
cologically similar to benzimidazole. Mice were 
infected with the MEF; strain of poliomyelitis 
virus intraperitoneally or Lansing strain intra- 
cerebrally. Among the purine analogs without 
activity against poliomyelitis virus were 8-aza- 
guanine, 2,6-diaminopurine, and 6-mercapto- 
purine. The depressants studied included Me- 
phenesin, 2,2-diethyl; and 2-methyl-2-propyl 
propanedioldicarbomates (DEPD) and (MPPD). 
Certain benzazoles were also studied. In survival 
tests against Lansing virus intracerebrally, mice 
treated with a single dose of 300 mg/kg of DEPD 
subcutaneously showed an average decrease in 
infectivity of 0.53 logs, with some delay in the 
onset of paralysis at lower concentrations of virus, 
while MPPD and Mephenesin had no effect. In 
mice infected intraperitoneally with MEF;,, the 
differences in incubation period or the incidence 
of paralysis were not pronounced in animals 
inoculated with 10 virus. With 10~ virus, chronic 
administration of DEPD and MPPD reduced the 
incidence of paralysis from 75-45% to 40-25% and 
approximately doubled the incubation period. 

Under similar conditions a single dose of 250 mg/kg 

of benzimidazole caused about a 20% decrease in 

the incidence of paralysis. Benzoxazole and 
benzotriazole were of the same order of effective- 
ness. 


1060. Anti-bacterial action of diacetyl. Davip 
V. Coun anp Loyp W. HepGecock (introduced 
by R. E. Green). Radioisotope Unit and Re- 
search Lab., VA Hosp., Kansas City, Mo. and 
Depts. of Pharmacology and Microbiology, Univ. 
of Kansas Med. Ctr., Kansas City. 

The inhibitory action of diacetyl (17-100 y/ml) 
on growth of E. coli (Proc. Soc. Exper. Biol. & 
Med. 86: 216, 1954) has been studied to determine 
this mechanism. To stimulate growth of cells in 
the presence of diacetyl, approximately 75 com- 
pounds including sugars, amino acids, vitamins, 
cofactors and tricarboxylic acid cycle components 
were added separately to synthetic growth me- 
dium (bicarbonate-buffered). The growth of cells 
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in the presence of diacetyl was promoted thus far 
only by dihydroxyacetone (DHA) (200-1500 y/ml), 
by buffered autoclaved solutions of xylose and 
arabinose and by guanido group-containing 
compounds. Unlike the guanido compounds which 
are known to combine chemically with diacetyl, 
DHA acted without effecting a loss of free diacety| 
from the growth medium. A 2-4 hr. delay which 
invariably preceded stimulation of growth by 
DHA, was unaltered when inoculum was added 
to preincubated growth medium containing DHA 
and diacetyl. This suggests that a metabolic 
product of DHA is the active agent. The latter 
might be related to enolized or split products 
present in autoclaved pentose solutions. The 
effectiveness of DHA is variable in these experi- 
ments and may be due to prior conditions of 
growth and treatment of inoculum. The possible 
interference of diacetyl in pentose metabolism is 
under investigation. In preliminary studies E. coli 
cultivated on various pentose media has exhibited 
no alteration from the above pattern. 


1061. Effect of infusions of epinephrine and 
arterenol on the hemodynamics of normal 
and shocked dogs. H. D. Coutier, F. H. 
Meyers Anp G. H. Scumitr (introduced by 
Hamitton H. AnpERsoN). Dept. of Pharmacol- 
ogy and Exptl. Therapeutics, School of Medicine 
and College of Pharmacy, Univ. of California, 
San Francisco. 

Dogs were anesthetized with sodium pento- 
barbital and the cardiac output, plasma volume 
and other measurements derived from the dye 
dilution curve were determined before and after 
the infusion of l-epinephrine or l-arterenol 9 ug/ 
min/animal. Animals were normal or in a state 
of cardiogenic shock. Some were splenectomized. 
Controls allowed evaluation of the effect of saline 
infusion and spontaneous improvement of the 
shock state. Mean arterial blood pressure was 
estimated with the mercury manometer. Epi- 
nephrine uniformly increased the cardiac output; 
arterenol caused minor changes in either direction 
or no change, verifying previous work in humans. 
Plasma volume and intrathoracic blood volume 
varied directly as cardiac output or stroke volume. 
Total peripheral resistance (pressure/flow) was 
decreased by epinephrine and either increased oF 
unchanged by arterenol. The close correlation 
between this index of total peripheral resis'.anct 
and the stroke volume, together with Hamiton'’ 
demonstration of the decrease in stroke volumt 
following an increase in peripheral resis: nce 
suggests that the direct effect of arterenol 07 the 
heart is modified by the increase in perip eral 
resistance. (Supported in part by the Natl. ! ‘ear! 


Univ. of California, San Francisco.) 
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1062. Release of potassium from the x-irra- 
diated mammalian heart. J. M. Coon, L. E. 
ELLinwoop* AND JAMEs E. Witson.* U.S.A.F. 
Radiation Lab. and Dept. of Pharmacology, Univ. 
of Chicago, Chicago, Ill. 

Other workers have demonstrated in x-rayed 
animals increases in the potassium of blood, 
urine and feces, and a release of K from erythro- 
cy‘es irradiated in vitro. The mammalian heart 
wes selected as a suitable object for the investiga- 
tion of the effect of x-ray in disturbing the K 
distribution in a specific whole organ. When the 
isolated perfused rabbit heart was x-irradiated 
continuously at 500 r/min. the K level in the 
perfusate increased to an average maximum 12% 
above the control level 4 min. after the start of 
irradiation. With continued irradiation the K 
level returned to slightly above the control level 
where it remained throughout the experimental 
period of 2 hr. A single dose of 500 r delivered in 
1 min. also resulted in a significant increase in 
the perfusate K level. Within 1 hr. after receiving 
1000 r rabbit hearts lost approximately 40% of 
their total K as estimated from the amount re- 
covered in the perfusate and that remaining in 
the heart tissue at the end of the test. When the 
in situ hearts of open chest dogs were irradiated 
with 1000-12,000 r at 150 r/min. the K level of 
the serum of the coronary sinus blood increased 
to a maximum in 20 min., while a progressive 
decrease was seen in control dogs similarly oper- 
ated upon. The sodium level in the coronary sinus 
serum showed no change in dogs whose hearts 
were irradiated or in control open chest animals. 
These findings demonstrate that K is released 
from the heart irradiated with moderate doses 
of X-ray. 


163. Choleresis in isolated rat liver—fatigue 
of dehydrocholate choleresis. C. E. Cor- 
NELIUS,* R. W. BRAUER AND H. W. CarRo.u.* 
School of Veterinary Medicine, Univ. of Cali- 
fornia, Davis, and U. S. Naval Radiological 
Defense Lab., San Francisco. 

Administration to the isolated rat liver prepa- 
tation of Na dehydrocholate in doses of 2-4 mg 


‘Bevery 10 min. results in successive equal, discrete 


responses of bile flow for periods up to 2 hr. At 
8 mg every 10 min. the choleretic responses fuse, 
bile flow rises slowly to a maximum, and then 
returns to baseline flow rate in spite of continued 
‘dministration of dehydrocholate. If administra- 
lon of the choleretic is discontinued before bile 


ow has fallen to the basal level, responsiveness 


0 test doses of Decholin returns slowly, over 
tbout 2 hr., to normal. If the dehydrocholate is 
ontinued until basal bile flow is attained, re- 
ponsiveness to later injections of Decholin in 
Reheral does not return although a steady rate of 


PHARMACOLOGY AND EXPERIMENTAL THERAPEUTICS 


329 


bile flow may be maintained for many hours. This 
state of complete fatigue of choleresis can be 
attained with smaller total doses of Decholin at 
higher rates of administration. In crossover ex- 
periments using a double perfusion system the 
nature of this phenomenon was further investi- 
gated. The blood from a preparation which had 
been carried to complete fatigue induced massive 
choleresis in a fresh liver, presumably due to 
retained dehydrocholate. Transferring a dehydro- 
cholate fatigued liver to a fresh circulation does 
not restore its responsiveness to Decholin. Thus 
it appears that fatigue of choleresis represents a 
biochemical change in the liver exposed to re- 
peated doses of dehydrocholate. Further experi- 
ments to determine the effect of other bile salts 
on such organs, and concerning possible differ- 
ences between dehydrocholate and the choleretic 
remaining in circulations from fatigued livers, 
will be reported. (Aided by a grant from the 
Ame Co., Elkhart, Ind.) 


1064. Relationship Letween changes in iso- 
metric pressure gradient and changes in 
ventricular contractile force. MARION DEV. 
CoTTEN AND Epmunp Bay.* Dept. of Pharma- 
cology, Tulane Univ. School of Medicine, New 
Orleans, La. © 
Wiggers (J. Pharmacol. & Exper. Therap. 30: 

217, 1926-27) has demonstrated that changes in 

the duration of the isometric pressure gradient 

of the intraventricular pressure curve may serve 
as an estimate of changes in the strength of ven- 
tricular contractions when heart rate and diastolic 
pressure are maintained constant. The present 
authors have compared this method of estimating 
changes in the contractility of the heart with 
direct measurements of ventricular contractile 
force with the strain gauge arch. The time rela- 
tions which exist between high speed recordings 
of intraventricular pressure curves and ventricu- 
lar contractile force curves have been reported 
previously (Federation Proc. 13: 344-45, 1954). An 

extension of these observations has shown that a 

linear relationship exists between changes in the 

duration of the isometric pressure gradient and 
changes in the force of ventricular contraction. 

Percentage changes in ventricular contractile 

force are approximateiy twice as large as per- 

centage changes in the duration of the isometric 
pressure gradient in determining alterations in 
the contractility of the myocardium. The rela- 
tionship between changes in the duration of the 
isometric pressure gradient and changes in ven- 
tricular contractile force was established through 
the use of a wide range of graded doses of /-nor- 
epinephrine and high speed, synchronous record- 
ings of aortic pressure, left intraventricular 
pressure and left ventricular contractile force in 
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open chest, vagotomized dogs. In these experi- 
ments, heart rate was maintained constant 
through the use of an electronic stimulator and 
diastolic blood pressure was maintained constant 
through the use of regulated compression of the 
thoracic aorta. (Supported by grant H-1858 from 
the Natl. Heart Inst., P.H.S.) 


1065. Inhibition of rat cholinesterase by some 
tolyl phosphates. M. S. Coursgy,* L. G. 
Rice* anp C. H. Hine. Dept. of Pharmacology 
and Exptl. Therapeutics, Univ. of California 
School of Medicine, San Francisco. 

The effects of tri-o-tolyl phosphate (TOTP), 
tri-m-tolyl phosphate (TMTP), and tri-p-tolyl 
phosphate (TPTP) on cholinesterase activity 
were studied in vitro and in civo using rat red 
blood cells, plasma and brain. For both in vitro 
and in vivo studies, rats of the Long-Evans strain 
were used. Jn vitro, none of the compounds in- 
hibited any of the enzymes. For the in vivo studies, 
the compounds were given in doses of 2 ml/kg, i.p., 
and the rats killed at 24 hr. The cholinesterase 
activity was determined by the method of Frawley 
(1952). At the time of killing, all rats which re- 
ceived TOTP showed some physical evidence of 
truce cholinesterase inhibition, i.e. muscle fascicula- 
tion and teeth chattering. Salivation and lacrima- 
tion were not present. No signs of cholinesterase 
inhibition were seen in the rats that received 
TMTP or TPTP. Gross autopsy indicated that 
the compounds had been completely absorbed. 
The cholinesterase activity in the red blood cells, 
plasma and brain of rats that received the TOTP 
was severely decreased; 14.2% of control value 
was present in red blood cells, 38.6% of control 
value was present in plasma and 19.5% of control 
value was present in brain. The activity of the 
red blood cells and brain of rats that received 
TMTP was not decreased, but that of the plasma 
was lowered to 60.0% of the control value. TPTP 
did not decrease the activity of any of the enzyme 
sources studied. (Supported in part by a grant 
from the Shell Develop. Co.) 


1066. Effect of adrenergic blockade and of 
central depressants on action of salicylic 
acid on adrenal pituitary system. GEORG 
CRONHEIM AND SEBRON KostTer.* Research 
Div., Riker Labs., Los Angeles, Calif. 

The effect of Salicylic acid (SAL) on the adrenal 
pituitary system of normal rats as measured by 
depletion of adrenal ascorbic acid (AAA) was 
investigated in the presence of adrenergic 
blockade with Dibenzylene and central depres- 
sants (urethane and chloral hydrate). All drugs 
were injected intraperitoneally. Results are based 
on groups of 8-18 rats. Dibenzylene (4 mg/kg) 
reduced AAA within 2 hr. to 62% of normal. 
Eighteen hr. later, AAA had returned to 90% of 
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normal. SAL (300 mg/kg) injected either 30 tain, 
or 16 hr. after Dibenzylene caused an additional 
AAA depletion to 39 and 45%, respectively. This 
SAL effect was in both instances percentage wise 
the same as in untreated animals. Thus, adrenergic 
blockade did not interfere with the action of SAL. 
In animals fully anesthetized with chloral hy- 


















drate (350 mg/kg) the effect of SAL (300 mg/kg) ut 
was completely or almost completely blocked. § to 
Urethane (1650 mg/kg) caused a partial, but sig- i lyt 
nificant blockade, reducing AAA to 73% of ure- J mu 
thane controls, compared to a SAL depletion to was 
59% in normal animals. Chloral hydrate and fj ¢on 
urethane alone reduced AAA to 77 and 69%, re- § rem 
spectively, of untreated controls. The experi- jj at, 
mental data furnish additional evidence that SAL gf The 
acts directly in the central nervous system (on [ff the 
or above the hypothalamus) with resultant ¢xar 
stimulation of ACTH release from the anterior tisst 
pituitary. agai 
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1067. Excretion of sodium dehydrocholate in 
bile. E. A. DaiGNgEAuLtT* anp L. L. EtseEy- 
BRANDT. Dept. of Pharmacology, School of 
Pharmacy, Univ. of Kansas City, Kansas City, 
Mo. 

One dimensional descending paper chromatog: 
raphy is a satisfactory method for qualitative 
and quantitative identification of sodium dehy- 
drocholate. The mean R; of 120 samples of sodiun 









leetr 
dehydrocholate was 0.92. The mean R, for choliq repor' 





acid, dehydrocholic acid and desoxycholic aci 
was respectively 0.88, 0.82 and 0.99. The solvent 
solution was n-propyl alcohol, monoethanolaming 
and water (90:5:5). The developer reagent wag@ll69. 
phosphoric acid, water and 95% ethanoff chr 
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(10:25:25). The identification of sodium dehyg W. | 
drocholate was by ultra-violet, which causegf of M 
the spot to appear as blue-white. The addition of land 
developer reagent caused the spot to appea Sine 
brown. The brown faded in a short time. Althougg#etyl: 
sodium dehydrocholate was not present in normgpt 19% 


bile of anesthetized rats, it became evident igf" the 1 
bile immediately following its injection (200 mg™p4ln ca 
kg) into the femoral vein. Bile from 10 rats wagp harec 
collected during 5 min. intervals for 1 hr. Quantif0usly 
tative estimates were made by comparing stan! ceiver 
ardized square millimeter spots of sodiu herap. 
dehydrocholate to the logarithm of concen'ratit he chi 
in gamma. The mean for each time interval wag'm 15 
based on a minimum of 10 collections. During t@i*ys) w 
first 5 min. following administration of <odit Patien 
dehydrocholate 3.4 ug of the drug were excreté hetast a 
in the bile. The quantity increased duri'¢ ea blitera, 
period, the maximum was 9.7 yg at the 35 migftditio 
interval and thereafter diminished. At t:> figrgia 
interval (60 min.) 4.4 wg were excreted. TI}. me hieved 
total output of sodium dehydrocholate fi. 1 #5 mg 
was 77.4 ug, or 0.14% of the administere:: de br. int 
The period for maximum bile flow was during! 
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10 min. interval, therefore it did not coincide 
with the maximum drug excretion. 


1062. Electrolytes of uterus and intestine. 
Eowin E. Dante. (introduced by Louis S. 
GoopMAN). Dept. of Pharmacology, Univ. of 
British Columbia, Vancouver, Canada. 

Tie sodium, potassium and chloride content of 
uterine and intestinal tissues have been analyzed 
to determine if smooth muscle cells have electro- 
lyte contents. similar to skeletal and cardiac 
muscle. Invariably the tissue content of sodium 
was higher (40-100 mEq kg wet tissue). Sodium 
content/kg in muscle tissues was not reduced by 
removing all or part of the endometrium (rabbit, 
cat, human uterus) or mucosa (rat stomach). 
The sodium space was significantly larger than 
the chloride space in all smooth muscle tissues 
examined except cat uterus. Allowing uterine 
tissues from both rabbit and cat to equilibrate 
against isotonic sucrose resulted in removal of 
all the chloride in 35-42 min. but 15-25 mEq of 


about 1.1 (as in Ringer) to infinity over this 
period. These results will be discussed in terms 
of the. possible locations of the sodium in these 
tissues. A significant sodium content within the 


electrical properties of smooth muscle recently 
reported by Biilbring (J. Physiol. 125: 300, 1954). 
Supported by grants from the Natl. Research 
ouncil of Canada and the Banting Fndn.) 


#169. Clinical trial of acetylmethadol for 


chronic pain. Norman A. Davip AND PAUL 
W. Burener.* Dept. of Pharmacology and Div. 
of Medicine, Univ. of Oregon Med. School, Port- 
land. 

Since resumption of clinical trial of dl-alpha 


hetylmethadol hydrochloride (ACM) in Novem- 


@t 1953, the oral form has been used exclusively 
i" the treatment of an additional series of chronic 


bain cases and to prevent withdrawal symptoms in 


a narcotic addicts. To date, including the pre- 


viously reported 38 patients—some of whom also 
tceived ACM by injection (J. Pharmacol & Exper. 
fherap. 106: 406, 1952), 41 have used ACM as 
he chief analgesic continually for periods of 
tm 15 days up to 13 months (average = 90.7 
ays) while another 39 were treated for 2-14 days. 
atients with chronic pain comprised 57 with 


@ctastatic cancer, 2 amputees with endarteritis 


bliterans, 3 with tabes dorsalis and the rest 


i@'ditions such as causalgia, radiculitis, para- 


legia or pleurisy. Excellent pain relief was 
hieved for long periods of time with oral doses 


im mg (1 tablet) given from 2-5 times at 4- to 


hr. intervals daily up to 10 mg. 3-5 times/day 
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in those with severe pain. In some terminal 
patients requiring from 40-60 mg of ACM/day, 
it was necessary and found practicable to supple- 
ment analgesia by giving ‘in between’ oral doses 
of short-acting analgesics such as codeine, coal- 
tar-codeine compounds or meperidine. In a few 
instances reduced dosages of morphine, L-Dro- 
moran, meperidine or dihydromorphinone injec- 
tions were given 2 or 3 times daily between regu- 
larly spaced doses of ACM. In several it was 
possible to transfer the patient from frequent, 
large doses of narcotics given by injection to 
ACM and in a number of patients further hypo- 
dermic medication was stopped entirely. Most of 
the patients dying of cancer continued the use 
of ACM for as long as they could swallow; a few 
were terminated on morphine by injection. 


1070. Effect of plasma expanders upon clot- 
ting mechanisms in irradiated dog. D. R. 
Davis* AND R. W. Braver. U.S. Naval Radio- 
logical Defense Lab., San Francisco, Calif. 
Bleeding time (Duke’s method), clotting time 

(Lee-White, heparin modification), prothrombin 
time (Quick’s one-stage method), and platelet 
counts were measured in control and irradiated 
dogs following the intravenous infusion of dextran 
solution (Expandex), calculated to give a concen- 
tration of 2% of plasma volume. In the dogs 
receiving 150 r whole-body x-irradiation there 
was evidence of a marked increase in bleeding 
time above that normally associated with irradia- 
tion, an increase in clotting time and no change 
in prothrombin time. This increased bleeding 
time was not seen the first 7 days after irradiation. 
Maximum changes occurred during the period 
when platelet levels were at a minimum. There 
is a return to control values 3-4 wk. after irradia- 
tion. Comparable experiments are in progress to 
determine effects of PVP and Glycerol Pectate 
upon the irradiated animal. 


1071. Cobalt polycythemia in humans. JOHN 
E. Davis AND JAMES P. FrEtps.* Univ. of 
Texas College of Pharmacy, Austin. 

Since we were not able to find any published 
data concerning the consistent development of 
polycythemia in people due to cobalt medication, 
we decided to undertake the investigation herein 
described. Six apparently normal men (ages 20- 
47) ingested oral doses of 150 mg of cobaltous 
chloride daily, given in divided doses which were 
taken after meals. Within 5 days, mild reticulocy- 
tosis was observed in all subjects and, in 5 of the 
6 cases, the reticulocyte percentages reached at 
least twice the normal pre-experimental values. 
Polycythemia developed in all subjects within 
7 to 22 days after the commencement of daily 
cobalt administration. Erythrocyte numbers 
increased by 0.5-1.19 million/em of blood (av. 














332 


0.96 million). One subject, who received a lower 
daily dose of only 120 mg of cobalt chloride, 
developed only a mild increase of 0.5 million 
erythrocytes/em of blood; but the remaining 5 
subjects showed increases ranging from 0.89-1.19 
million, with an average of 1.06 million. Percent- 
agewise, these 5 men showed increases ranging 
from 16-21% in their erythrocyte numbers. 
Hemoglobin values were increased to a lesser 
extent (i.e. by 5-10%). Total leucocyte counts 
remained unchanged, or at least showed no 
significant or uniform changes. Although throm- 
bocyte counts fluctuated widely, no consistent or 
definite changes in their values occurred in any 
of our human subjects. 


1072. Thiopental and pentobarbital hypno- 
sis in normal and castrate rats as modified 
by ACTH and cortisone. B. De BorER AND 
A. E. Muxome a.* Dept. of Physiology and Phar- 
macology, Univ. of North Dakota, School of Medi- 
cine, Grand Forks. 

Thiopental, generally considered a short-acting 
anesthetic affects rats somewhat differently. 
Intraperitoneal injections of thiopental and 
pentobarbital, 40 mg/kg were made into normal 
and castrate rats of both sexes. The hypnotic 
time is reported as the time from injection until 
the return of the righting reflex. Four daily injec- 
tions of 5 mg/kg ACTH and 3 daily injections of 
10 mg/kg cortisone (both supplied by Armour) 
were given prior to the day for determining the 
barbiturate effect. The mean times in minutes 
for the different animals and procedures are as 
follows: normal females; controls 134, after 
ACTH 182, after cortisone 156 using thiopental; 
and 269, 197 and 204, respectively, with pento- 
barbital. In comparison, castrate females (oper- 
ated 4-6 wk. before beginning the test periods) 
showed the following: controls 147, after ACTH 
136, after cortisone 134 using thiopental; and 
controls 365, after ACTH 220, after cortisone 201 
using pentobarbital. Normal males injected with 
thiopental averaged: controls 137, after ACTH 
151, after cortisone 90. Normal males using pent 
barbital showed a shorter sleeping time of: con- 
trols 101, after ACTH 108, after cortisone 89. 
Castrate males given thiopental showed a mean 
sleeping time of: controls 75, after ACTH 120, 
after cortisone 92. When given pentobarbital 
such animals had a sleeping time of: controls 153, 
after ACTH 156, after cortisone 166. The per- 
centage of deaths was greater for control animals 
than those given ACTH. 


1073. Methylation of phenolic hydroxyl 
groups by rabbit. FLoyp DeEps, ALBert N. 
Booto* anp Francis T. Jones.* Western 

Utilization Research Branch, U. S. Dept. of 

Agriculture, Albany, Calif. 
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Two-dimensional chromatograms of the either 
extracts of rabbit urines before and after oral 
administration of rutin, quercetin, or 3,4-di- 
hydroxyphenylacetic acid, one of their metabolic 
products, were sprayed with diazotized sulph- 
anilic acid to detect phenolic compounds. As 
pointed out in the paper on the metabolic fate of 


















































rutin and quercetin by Booth, Murray, DeEds & e 
and Jones (Federation Proc., this issue) each of & e 
these 3 compounds resulted in the excretion of B y 
homovanillic acid, identified chromatographically Bk 
and spectrophotometrically. It was suggested 
that homovanillic acid arose from the 3,4-dihy- i 
droxyphenylacetic acid by methylation of the 
meta hydroxyl group. The possibility of such 
methylation by the rabbit was investigated by 
the above chromatographic procedure applied tof ™ 
urines after oral administration of other 3,4-di- th 
hydroxyphenyl derivatives, namely, protocate-— ™ 
chuic acid, caffeic acid and DOPA. Protocatechuicy * | 
acid gave rise to vanillic acid, identified chroma- th 
tographically, spectrophotometrically and crys-§ 
tallographically. Caffeic acid resulted in the has 
excretion of ferulic acid as shown chromatographi-§ ?® 
cally. DOPA caused the urinary excretion of 3,4- (Se 
dihydroxyphenylacetic acid, and an increased 195 
excretion of meta-hydroxyphenylacetic acid, both 110 
established chromatographically and homovanillic "4 
acid, identified chromatographically and spectro-§ °") 
photometrically. In addition to furnishing evi- <0. 
dence on the ability of the rabbit to methylateg 2t 
phenolic hydroxyl groups the experiment involv§ 7 | 
ing DOPA supplies new evidence on thay “® 
metabolism of phenylalanine and tyrosine. ia 
1074. Enterokinase production. Dante. DE = t 
VINE (introduced by Herpert Sriverts)g” ' 
Dept. of Pharmacology, Univ. of Washingtom *Ve 
School of Medicine, Seattle. 0.4 
The enterokinase activity of secretions fro thes 
duodenal Thiry-Vella fistulas in dogs has beeg Pat 
measured quantitatively. Activity was deter effect 
mined in secretions obtained after feeding, afte reduc 
protein hydrolysate and after irrigation of th havir 
loops with 1% acetic acid. The method used ig “™™: 
based on the observation that at low concentra jq7¢ 
tions of trypsinogen,. at low temperatures und flex 
pH 5.-6., the enzyme catalyzed conversion ¢ De; 
trypsinogen to trypsin is an unimolecular reacti@ gy 
with rate proportional to enterokinase conceyj y,, 
tration. The trypsin activity of a known concell tract; 
tration of trypsinogen at some interval defo obstac 







enterokinase concentration in secretions. In 5 
dogs tested, enterokinase activity was yreatt 
in duodenal than in jejunal loops. In dude 
secretions after feeding, enterokinase activ 'ty/ 
secretion, increased in all experiments in whi 
secretion volume increased and in some whe 
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no change in secretion volume occurred. Increases 
in secretion volume were more consistent after 
ingestion of protein hydrolysate solution and 
enterokinase activity increased in 3 out of 4 such 
experiments. Frank irritation of the loops by 
irrigation with acetic acid produced a 3- to 5-fold 
increase in secretion volume with doubling of 
enterokinase activity/cc of secretion. In all 
experiments performed, an increase in secretion 
volume was accompanied by an increase in entero- 
kinase activity/cc of secretion. 


1075. Operant behavior. Peter B. Drews. Dept. 
of Pharmacology, Harvard Med. School, Boston, 
Mass. 

A specific behavioral act of an animal which is 
rewarded comes to occur more frequently under 
the same circumstances in the future. For ex- 
ample, if a hungry rat is given food for pressing 
a bar, the frequency of pressing becomes greater 
than when no food is given. Behavior maintained 
in this way, Skinner calls operant behavior; he 
has given evidence that such behavior is an im- 
portant component of normal human activities 
(Science and Human Behavior, MacMillan, N. Y., 
1953). Pigeons in a Skinner box (J. Pharmacol., 
110: 14 p) were intermittently rewarded when a 
red light was on but not when a blue light was 
on; the rate of response with blue light on became 
<0.01 of that with red light on. This ratio was 
not affected by pentobarbital, methamphetamine 
or scopolamine. When a conditional situation 
was imposed, viz.: red light alone or blue and 
white lights—intermittent rewards; red and white 
lights or blue light alone—no rewards; the rates 
in the latter situations became <0.05 of those 
in the former situations. However, this ratio 
averaged 0.80 following 3 mg pentobarbital and 
045 following 0.3 mg methamphetamine; thus 
these drugs interfered with the normal ‘appro- 
priateness’ of behavior. Scopolamine had no such 
effect. In other experiments, reserpine greatly 
teduced the output of operant behavior in doses 
having no grossly observable effects on the 
animals. 


1076. Actions of thiopental on laryngeal re- 
flex. James M. Ditite ann Axrra Hortta.* 
Dept. of Pharmacology, Univ. of Washington 
School of Medicine, Seattle. 

The aperture of the glottis changes with con- 

f ‘taction of the vocal cords presenting a variable 
obstacle to a uniform flow of moist air through it 
ftom a tracheal cannula directed toward the 
pharynx. This produces changes in the air pres- 
Bure of the airflow system which are detected by 
means of a Statham pressure gauge and recorded 
‘@"a Brush penmotor. This arrangement makes it 
@ssible to accurately measure the state of con- 
taction of the vocal cords without the disadvan- 
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tages obvious in visual observation or recording 
from a balloon placed in the glottis. Nonpolarizing 
electrodes on the recurrent laryngeal nerve permit 
direct stimulation of the laryngeal muscles, while 
similar electrodes on the superior laryngeal nerve 
permit afferent stimulation through a central 
center to the vocal cords. This arrangement for 
recording the contraction of the vocal cords under 
graded stimuli to either of these 2 nerves makes 
it possible to determine threshold levels and to 
thus study the action of drugs upon the laryngeal 
reflex. Thiopental produces a rise in the threshold 
required to produce a response of the superior 
laryngeal nerve with no change in the threshold 
of the recurrent laryngeal nerve. These changes 
are correlated with the depth of thiopental anes- 
thesia as indicated by changes in respiratory 
rate. The results indicate that thiopental de- 
presses the laryngeal reflex through a central 
action. 


1077. Chlorpromazine protection against hy- 
drocarbon-epinephrine induced ventricular 
arrhythmias. JosEPH R. DiPALMA AND ALFRED 
J. Catenaccr.* Depis. of Pharmacology and 
Anesthesia, Hahnemann Med. College and Hosp., 
Philadelphia, Pa. 

Hydrocarbon-epinephrine induced arrhythmias 
were quantitated in cats weighing between 2 and 
3 kg and anesthetized with Dial-Urethane (Ciba). 
Petroleum ether proved to be a very satisfactory 
hydrocarbon. It was vaporized into the artificial 
respiration system at the rate of 3-5 ml/min. At 
the end of 3 min. epinephrine 10 ug/kg was in- 
jected intravenously. Ventricular systoles and 
runs of ventricular tachycardia were uniformly 
obtained. Usually these lasted from 10 to 30 sec. 
The experiment could be duplicated in the same 
cat many times with consistent results. Chlor- 
promazine in doses ranging from 0.07 to 0.25 mg/ 
kg offered only partial protection. In the dose 
range between 0.5 and 1.0 mg/kg protection was 
complete and lasted approximately 3 hr. In other 
experiments chloropromazine 1.0 mg/kg i.v. did 
not alter the electrical threshold of atrial fibrilla- 
tion whereas in the same cats both quinidine and 
procaine amide raised the threshold. Moreover, 
chloropromazine did not prevent the character- 
istic disappearance of the P wave in the ECG 
caused by petroleum ether. For the latter 2 
reasons it is felt that chloropromazine exerts its 
protective action by virtue of an anti-epinephrine 
effect rather than a direct muscle action. (Sup- 
ported by a grant from the Natl. Insts. of Health.) 


1078. Effect of increased environmental tem- 
perature on radiation lethality in rats. 
Joun Dov. AND ANDREW Hassecawa."* U. S. 
Air Force Radiation Lab. and Dept. of Pharma- 
cology, Univ. of Chicago, Chicago, IIl. 
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Previous studies in this and other laboratories 
have demonstrated that exposure of animals to 
cold does not appreciably alter their suscepti- 
bility to the lethal action of x-irradiation. The 
present study was undertaken to ascertain 
whether increased environmental temperatures 
affect survival time and mortality of x-irradiated 
rats. For these experiments groups each contain- 
ing 12 male Sprague Dawley rats weighing be- 
tween 225 and 250 gm were exposed to an environ- 
mental temperature of 100°F with a relative 
humidity of 50% before, during or following the 
administration of 400 r, 600 r or 800 r of whole 
body x-irradiation (250 kvp, 15 ma.). Observa- 
tions on the weight changes and mortality were 
made daily for 30 days following the irradiation. 
The median survival time (sTs0) for rats given 
800 r of x-ray and kept at room temperature was 
10 days whereas the sT;5o of animals given the same 
dose of x-ray but kept at 100°F was 6 days. The 
survival time of rats given lower doses of x-ray 
and subjected to the increased environmental 
temperature was also significantly shortened 
and the weight loss was more severe than in the 
irradiated controls which did not receive the heat 
exposure. A progressive daily increase in the 
rectal temperature of the irradiated, heat-exposed 
animals was observed beginning about the 6th 
day after irradiation. This increase in body 
temperature did not occur in the animals which 
received either x-irradiation or heat exposure 
alone. 


1079. Comparison of a new non-barbiturate 
hypnotic with Chloral Alcoholate. FRANK 
J. Dracos (introduced by Domingo Avriapo, 
Jr.). Dept. of Medicire, School of Medicine, 
Univ. of Pennsylvania, Philadelphia. 
Ethinyleyclohexylearbamine acid ester (Ethin- 

amate, Lilly) is a nonbarbiturate hypnotic. This 

substance was compared with Chloral Alcoholate 
and placebos in a double blind study on ward 
patients at the University Hospital. Doses of 

0.5 and 1.0 gm. for each substance were used. 

Ethinamate was responsible for satisfactory sleep 

in the greatest number of patients requiring such 

medication. Patients reporting poor sleep or only 
fair sleep were less frequent when receiving 

Ethinamate as compared with Chloral Alcoholate 

and placebo. Side effects such as headache, mental 

sluggishness and a sense of fatigue were almost 
limited to those patients receiving Chloral Alco- 
holate. No evidence suggesting toxicity has been 
observed to date with these doses. Ethinamate 
appears to be an effective hypnotic agent; its 
action would appear to be more prompt, more 
potent and less productive of side effects than 
Chloral Alcoholate. 
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1080. Hypertensive responses of urines from d 
different sources. N. B. DreyeR anp H. |.. e 
ZaupvER.* Dept. of Pharmacology, Woman’s a 
Med. College of Pennsylvania, Philadelphia. ti 
Intraperitoneal injection of normal human fc 
urine, (0.5 ml diluted to 1 ml with distilled water) tl 
into subtotally nephrectomized rats on a low rN 
protein, low salt diet causes hypertension in tl 
48 hr. ACTH injected into nephrectomized rats de 
causes hypertension, but does not in the intact dc 
rat, or in rats with 1 kidney removed. The sugges- pl 
tion is advanced that the normal kidney is capable gl 
of excreting the substance responsible for hyper- i. 
tension, but that the kidney of subtotally neph- th 
rectomized rats can not do so or can only partially no 
excrete the hypertensive agent and therefore sit 
hypertension results in such animals. To test the HI 
hypothesis, i.e. failure to excrete the hypertensive ad 
agent, the following procedures were carried out. an 
Rats were subtotally nephrectomized after the of 
method of Bernheim and Handler. Following the the 
operation they were fed Purina chow for 5 weeks. tar 
During this period moderate hypertension de- abi 
veloped. They were then put on a special low act 
protein, low salt diet to return their blood pres- 
sures to normal. These animals were used to test 108: 
urines from different sources for hypertensive A 
properties. Normal human urine injected on 3 E 
successive days causes hypertension on the 3rd 0) 
day; this increases to the 5th day and then grad- A 
ually disappears. Urines from patients with renal # ut 
or essential hypertension do not raise the blood by ¢ 
pressure in test rats although normal urine subse- fj 4! 
quently injected does. Normal rat urine causes (gm 
hypertension but urines from subtotally nephrec- peri 
tomized rats on high protein diet is negative. § ™0u 
Urines from young normal dogs give the hyper- § YP 
tensive response. Placing Goldblatt clamps on tov. 
both renal arteries in these dogs, rendering the prof 
kidneys ischemic, causes disappearance of the innit 
hypertensive reaction from the urine. All urines § ™ 
were sterilized on the water bath for 2 min. before ff ‘ife 
injections. Blee 
cedec 
1081. Influence of nitrogen mustards on ade- J hemo 
nosine triphosphatase activity of hemato- § (olor: 
poietic tissues. Kenneta P. DuBors Np § of th 
Dona.p F. Perersen.* Dept. of Pharmacology, male 
Univ. of Chicago, Chicago, Ill. gross 
Recent studies in this laboratory (Am J. [fsome 
Physiol. 176: 282, 1954) demonstrated that whole stunt. 
body x-irradiation produces a marked incr:-ase Weigh 





in the adenosine triphosphatase activity of the JJ! org 
hematopoietic tissues of rats and mice. The known 
radiomimetic properties of the nitrogen must :'ds 
stimulated our interest in ascertaining whe her 
these drugs are also capable of increasing the ‘ate 
of hydrolysis of adenosine triphosphate in ° ‘v0. 
For this study groups of rats were given var 0u8 
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doses of the hydrochlorides of ethyl bis(2-chlor- 
ethyl)amine (HN1) and methy] bis(2-chlorethyl)- 
amine (HN2) intraperitoneally as aqueous solu- 
tions. The animals were killed at daily intervals 
for the first 5 days and at 7, 10 and 14 days after 
treitment with the nitrogen mustards for aden- 
osine triphosphatase assays on the spleens and 
thymus glands. The results of these measurements 
demonstrated that the nitrogen mustards produce 
dose-dependent increases in the adenosine tri- 
phosphatase activity of the spleens and thymus 
glands of rats. Thus at 3 days after 1 mg/kg of 
HN1 the adenosine triphosphatase activity of 
the spleen increased to approximately twice the 
normal level and the thymus glands showed a 
similar increase. Administration of 1 mg/kg of 
HN2 also produced a significant increase in the 
adenosine triphosphatase activity of the spleens 
and thymus glands. After sublethal doses reversal 
of the enzyme change occurred. The results of 
these studies indicated that the nitrogen mus- 
tards are qualitatively similar to x-ray in their 
ability to increase the adenosine triphosphatase 
activity of the hematopoietic tissues of rats. 


1082. Toxicity of allyl aleohol. M. K. DuNnLAp* 
and C. H. Hine. Dept. of Pharmacology and 


Exptl. Therapeutics, Univ. of California ae 
of Medicine, San Francisco. 
Acute and chronic toxicity studies were isda 


out on allyl alcohol. Lp59 values were determined 
by administration to various species of laboratory 
animals by various routes; they were as follows: 
(gm/kg): percutaneous: rabbit, 0.0892; intra- 
peritoneal: mouse, 0.0604, rat, 0.042; intragastric: 
mouse, 0.0108, rat, 0.105. The Les for single 1-hour 
vapor exposure of rats was 1060 ppm. Exposure 
to vapors caused irritation of eyes and nose with 
profuse lacrimation, but allyl alcohol was not 
irritating to the skin. Other signs of toxicity were 
minimal and referable to shock. Lesions did not 
differ with various routes of administration. 
Bleeding from nose and anus occasionally pre- 
ceded death. Principal lesions were: necrosis, 
hemorrhage and discoloration of the liver; dis- 
coloration of kidneys; congestion and hemorrhage 
of the intestine. Seven-hour vapor exposure of 
male rats 5 days a wk. for 13 wk. produced no 
gross signs of toxicity at 5 or 10 ppm. Although 
Some exposed to 25 and 50 ppm appeared to be 
stunted, there was no significant difference in 
Weight gain. There were no significant differences 
in organ/body weight ratios in any of the groups 
and io gross lesions were apparent at necropsy. 
Allyl aleohol was added to the drinking water of 
male and female rats in concentrations of 1, 5, 50, 
100 and 250 ppm. Males showed no significant 
difference in weight gain; organ/body weight 
tatios differed only in livers at 250 ppm. Two rats 
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given the highest concentration died during the 
experimental period, apparently of inanition. 
Growth of female rats was significantly retarded 
by 250 ppm, and kidneys of this group were sig- 
nificantly heavier than those of controls. (Sup- 
ported in part by a grant from the Shell Develop. 
Co.) 


1083. Specific amino acid requirements of 
normal and malignant cells in tissue cul- 
ture. Harry Eaaue. Natl. Insts. of Health, 
Bethesda, Md. 

The amino acid requirements of the L strain of 
mouse fibroblast and the HeLa human uterine 
carcinoma cell have been defined, both qualita- 
tively and quantitatively. Twelve amino acids 
(arginine, cystine, histidine, isoleucine, leucine, 
lysine, methionine, phenylalanine, threonine, 
tryptophan, tyrosine and valine, all in the L-con- 
figuration) proved to be essential; and the cells 
degenerated and died on the omission of any one 
of these from the medium. Characteristic micro- 
scopic changes developed in such deficient media; 
and for a number of days those changes could be 
reversed on the restoration of the missing amino 
acid. The p-amino acids were wholly ineffective, 
but did not antagonize the growth-supporting 
effect of the L-isomers. The varying quantitative 
requirements of the 2 strains, and the relationship 
of the optimum concentrations to those present 
in the body fluids will be described. 


1084. Alteration of borate toxicity by d-glu- 
cose. OrHo D. EasteRpAY AND LEE E. Farr 
(introduced by Ropert M. FEATHERSTONE). 
Med. Dept., Brookhaven Natl. Lab., Upton, 
L.1., N.Y. 

The exploration of neutron capture therapy for 
treatment of glioblastoma multiforme employing 
boron-10 as the capture element has developed a 
need for more toxicological and pharmacological 
information of boron compounds. 

The consideration of a small volume is a req- 
uisite in these studies. The fact that borates 
complex with polyhydroxy compounds suggested 
a method of increasing the borax aqueous solu- 
bility. D-glucose was utilized for this function. 
This complex was investigated along with 2 other 
aqueous boron solutions for their acute intra- 
venous toxicity. The following methods were 
employed in these studies. The intravenous injec- 
tion duration was almost instantaneous, the per 
gram dose was contained in 0.01 ml, the solution’s 
temperature was controlled, a 4- to 6-week-old 
parasite-free Swiss albino mouse population was 
employed, and the data were statistically treated 
with the probit transformation and maximum 
likelihood solution techniques. Where necessary a 
heterogeneity factor was applied by the method 
of Finney. The results with d-glucose and borax 
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reported here are of interest in that the boron 
toxicity is appreciably decreased. Additional 
data relative to the role which glucose plays in 
this apparent protection, specifically, molar 
relationships versus lethality, sublethal doses of 
glucose and borax administered individually and 
in complex and pretreatment combinations will 
be presented. 


1085. Adrenocortical activity and metabolism 
of 17-hydroxycorticosteroids in anesthet- 
ized dogs exposed to cold. Kristen Erx-NrEs 
(introduced by Leo T. Samuets). Dept. of 
Biological Chemistry, Univ. of Utah College of 
Medicine, Salt Lake City. 

Among the types of unfavorable conditions 
which have been considered to produce a common 
response involving the adrenal cortex called the 
‘stress response’ is exposure to cold. The response 
of the adrenals and the levels of adrenal hor- 
mones in dogs under prolonged exposure was, 
therefore, investigated. Mongrel dogs weighing 
12-24 kg were anesthetized with 35 mg/kg sodium 
pentobarbital given intravenously. The femoral 
artery was then cannulated and the animal 
placed in a cold room at a temperature of 5°C. 
Over a 6-hr. period there was no increa3e in 
levels of plasma 17-hydroxycorticosteroids above 
that seen in dogs under the same anesthesia kept 
at 24°C, in spite of a substantial fall in rectal 
temperature. When 1.2 1u ACTH kg was given 
intravenously to animals with a rectal tempera- 
ture of 32°C the usual rise in plasma 17-hydroxy- 
corticosteroids was not obtained. Intravenously 
injected cortisol was removed from the circulation 
at a reduced rate. It would appear that both 
production and metabolism of 17-hydroxycortico- 
steroids are reduced as the temperature of the 
body falls. The injection of either cortisol or 
ACTH could not prevent a further fall in the 
rectal temperature of the anesthetized dogs 
exposed to the environmental temperature of 
5°C. , 


1086. Depression of neuromuscular trans- 
mission by epinephrine. SypNEY ELLIS AND 
Srsy_t B. Becxerr.* Dept. of Pharmacology, 
Temple Univ. School of Medicine, Philadelphia, 
Pa. 

Epinephrine (Montacu, Nature 167: 653, 1951) 
and related sympathomimetic amines (ELLIs, 
Proc. XIX Internat. Physiol. Cong., 1953, 332) 
in low concentrations increase neuromuscular 
blockade produced by partial curarization of the 
indirectly stimulated rat phrenic-diaphragm 
preparation. The fact that the directly stimulated 
contraction was either increased or unchanged 
by epinephrine and related amines, suggests that 
epinephrine depressed some phase of the process 
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of neuromuscular transmission. This action of 
epinephrine is evidently weak since it has been 
observed only in preparations in which neuro. 
muscular transmission was already partially de. 
pressed. A reduced amount of acetylcholine or a 
diminished sensitivity of the endplate might 
explain the contrasting observations that epi- 
nephrine increased partial blockade induced by 
d-tubocurarine (or Flaxedil), but reduced neuro. 
muscular blockade induced by ‘depolarizing’ 
agents (acetylcholine, methacholine, carbachol, 
decamethonium, succinylcholine). In addition, 
low concentrations of calcium or high concentra- 
tions of magnesium reduced the indirectly stimu- 
lated much more than the directly stimulated 
contractions; with either electrolyte change 
epinephrine increased neuromuscular _ block. 
Contrariwise, high potassium or low sodium ion 
concentrations depressed indirectly and directly 
stimulated contractions to a similar extent; under 
these conditions in which there was no apparent 
neuromuscular blockade epinephrine improved 
contractions depressed by these _ electrolyte 
changes. Since these results do not distinguish 
between an effect of epinephrine on the release 
of acetylcholine from the nerve endings and on 
the sensitivity of the endplate toward acetyl- 
choline, experiments were done on denervated 


diaphragms stimulated with acetylcholine. Epi- inhi 


nephrine only increased the response to acetyl 
choline of denervated rat diaphragm whether o 
not the muscle was partially ‘curarized.’ 


1087. Determination of catecholamines 
Grorce L. ELitMan (introduced by MAYNARD 
B. CHENOWETH). Biochemical Research Dept. 
Dow Chemical Co., Midland, Mich. 

Several changes are described in the methods of 
Weil-Malherbe and Bone which permit quantita 
tive recovery of the catecholamines. Principa 
change is the use of tertiary butanol-formic acid 
water (40/5/10) in place of phenol-water or bu 
tanol-HCl as the chromatographic solvent 
Tissues are homogenized in water and trichloro 
acetic acid is added. An aliquot of the filtrate if 
removed for total catechol determination. Th 
remainder is adsorbed on IRC-50 (NH,) an 
eluted with formic acid. The tissue extracis 4 
concentrated in vacuo and chromatographet 
using the descending technique. The sheeis 4” 
dried, sprayed with ethylenediamine and heate 
10 min. at 50°C. The fluorescent spots are cut ov 
and eluted. The eluate is treated with ethyl! nedi 
amine and the resulting fluorescence mea=uret 
Because of the difficulty in knowing precise!y tl 
amounts placed on the paper, the relativ: co! 
tribution to the fluorescence is calculated from’ 
the intensity of the eluted spots. From this ‘iguy 
and the total fluorescence, one can calculate ti 
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absolute concentration of the catecholamines. 
Sensitivity is about 1yg/l.; at this concentration 
an accuracy of 5% has been achieved. At least 
1-2 ug are necessary for chromatography. With 
this amount, the relative proportions of epineph- 
rine and nor-epinephrine can be determined to 
within 5%. 


1088. Some pharmacologic properties of 2- 
(1,2,3,4-tetrahydro-l-naphthyl) imidazo- 
line hydrochloride (S.8-61). Grorce A. 
Everson, Joe B. Nasu,* Joun D. ARCHER,* 
Joun A. Faust* anp MELVILLE Sauyun. Dept. 
of Pharmacology and Toxicology, Univ. Texas 
Med. Branch, Galveston, and Sahyun Labs., 
Santa Barbara, Calif. 

Among a series of structurally related ana- 
logues S.8-61 is unique in having a strong pressor 
action, of long duration, in intravenous doses 
above 50 y/kg in dogs narcotized with pentobar- 
bital. Marked bradycardia and an increase in 
pulse pressure accompany this pressor response, 
and are not antagonized by atropine. Tachy- 
phylaxis is slight, and there is little effect on 
pressor effects of epinephrine. With equivalent 
pressor doses, the duration of action of S.8-61 


jj exceeds that of phenylephrine or ephedrine. Con- 


tractions of isolated strips of rabbit jejunum are 


i@inhibited by 0.0005-0.005 m/l. 8.8-61, to abdut 


the same extent as with 0.1 as much epinephrine, 
but 0.5-2 mm/]. 8.8-61 first stimulate contractions. 
Groups of 20 rats given 10 or 30 mg/kg/day by 
gavage for 100 days did not differ significantly 
in growth or in blood findings from 20 controls 
given saline, and showed no significant pathologic 


‘@changes in any of 16 organs. No gross effects on 


the CNS were noted in rats or dogs. Solutions 


M containing 0.3-0.5% S.8-61 are stable, and neither 


support growth nor interfere with growth in 
tutrient media of 8 species of bacteria, Candida 
albicans or Penicillium. Cardiovascular effects 
of §.8-61 resemble those of phenylephrine rather 
han those of naphazoline. 


089. Effects of diphenylhydantoin on synap- 
tic transmission in the cat. Don W. EspLin 
(introduced by Louis S. Goopman). Dept. of 
Pharmacology, Univ. of Utah College of Medi- 
cine, Salt Lake City. 

The effects of diphenylhydantoin (Dilantin) 
’” impulse transmission in monosynaptic and 
blysynaptic pathways of the spinal cord and in 
he stellate ganglion haye been investigated. 
hanesthetized spinal cats were used in all ex- 
etiments and conventional electrical recording 
¢chnics employed. In spinal cord experiments, 
Square wave’ stimuli were applied to individual 
lindlimb muscle- or cutaneous nerves, severed 
listally. All relevant ventral roots were cut 
itradurally and the efferent impulses were re- 
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corded from a ventral root, usually §;. In stellate 
ganglion experiments, stimuli were applied to the 
sympathetic chain immediately below the ganglion 
and efferent impulses were recorded from the cut 
inferior cardiac nerve. The amplified electrical 
responses were displayed on parallel dual-beam 
cathode-ray oscillographs and photographed. 
Doses of Dilantin between the minimally effective 
anticonvulsant and the minimally neurotoxic 
dose for cats (10 to 40 mg/kg) were administered 
by slow intravenous infusion. In spinal cord ex- 
periments, Dilantin has been observed to deepen 
depression of motoneurons following their activa- 
tion by a single afferent volley, and to enhance the 
degree of transmission failure upon repetitive 
activation. Post-tetanic potentiation, which 
follows rapid activation of mongsynaptic path- 
ways, is reduced by Dilantin. The effects of 
Dilantin on monosynaptic inhibition and facilita- 
tion have been studied. These effects, as well as 
the influence of Dilantin on synaptic depression, 
post-tetanic potentiation and response to repeti- 
tive stimulation in the stellate ganglion, will be 
discussed. (Supported by grant No. B-381, Natl. 
Insts. of Health, PHS.) 


1090. Reduction of electroshock seizure la- 
tency and ‘other central actions of 
reserpine. G. M. Everett, J. E. P. Toman 
AND A. H. Smirtn, Jr.* Dept. of Pharmacology, 
Abbott Labs., and Dept. of Anatomy, Chicago 
Med. School, Chicago, Til. 

Various excitant and depressant drugs prolong 
electroshock seizure latency (this issue, TomMaAN 
et al.). In contrast, doses of 10-100 mg/kg reser- 
pine given orally in mice shorten latency up to 
30% (normal latency is 1.82 + 0.05 sec.; after 
100 mg/kg reserpine 1.35 + 0.03). Maximal seizure 
threshold is reduced by 15%. Peak drug effect 
appears after 8-24 hr. and reduced latencies are 
present for 5 days. The higher doses of reserpine 
result in decreased activity, lowering of body 
temperature, hunched posture, anorexia and eye 
lid ptosis. Reactions to various stimuli are re- 
duced. The mice do not show ataxia or hypnosis 
at any dose level. Artificially raising body tem- 
perature in reserpine-treated mice to or above 
normal levels further reduces latency. Experi- 
mental stress (footshock), cortisone and chlor- 
promazine did not affect the reserpine reduced 
latencies. However epinephrine, trimethadione, 
pentobarbital, diphenylhydantoin and _ phen- 
acetylurea all restored latency to or above normal 
values. Reserpine potentiates the action of some 
central stimulants and depressants. 


1091. Influence of alcohols on uptake of tetra- 
ethylammonium ion by renal slices. A. 
FaraH AND M. Frazer.* Dept. of Pharmacology, 
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State Univ. of New York Upstate Med. Cir., 
Syracuse, N. Y. 

Tetraethylammonium ion (TEA) is actively 
transported in renal slices of the dog and rat. 
This transport is inhibited under anaerobic 
conditions and by dinitrophenol but is not in- 
hibited by a number of Krebs cycle inhibitors. 
Glucose, acetate, pyruvate and lactate produced 
little stimulation of the TEA uptake. On the 
other hand ethyl alcohol (0.25-1.0 m) and the 
propyl alcohols (0.02-0.1 m) showed a marked 
stimulation of TEA uptake in dog renal slices. 
This stimulation by ethyl alcohol could not be 
blocked by fluoroacetate. Acetaldehyde had little 
effect on TEA uptake. Ethyl alcohol and the 
propy! alcohols in the above concentrations had 
little effect on PAH uptake, while acetaldehyde 
markedly stimulated PAH uptake and this stimu- 
lation was blocked by fluoroacetate. These effects 
of alcohols on renal TEA transport could be due 
to some permeability change or due to the oxida- 
tion of alcohol. Experiments to elucidate these 
points are now in progress. (Supported by a re- 
search grant A-316(R) from the Natl. Inst. of 
Arthritis and Metabolic Diseases of the Natl. 
Insts. of Health, PHS.) 


1092. Acetylcholine-induced enzyme forma- 
tion in vertebrate cells cultivated in vitro. 
R. M. FEATHERSTONE, MARION JONES* AND 
S. L. Bontine.* Depts. of Pharmacology, Bac- 
teriology and Physiology, College of Medicine, 
State Univ. of Iowa, Towa City. 

Approximately 30 mg samples of 15-day chick 
embryo intestine were cultivated in roller tubes 
for 8 days at 37°C. Both 25% embryo extract in 
balanced salt solution and Parker’s synthetic 
medium 703 (Can. J. Biochem. & Physiol. 32: 327, 
1954) were used as nutritive media. Routinely 
the medium was changed at 48-hr. intervals. 
Protein determinations were made as an indica- 
tion of the amount of growth. Protein during the 
incubation period regularly increased by approxi- 
mately 100% when embryo extract was used. The 
cholinesterase activity of cultivated cells was 
determined by standard manometric techniques 
and was compared with that of tissues taken di- 
rectly from the chick embryos. It was found that 
the cholinesterase content of cultivated cells 
was about 40% that of the fresh tissue on a dry 
weight basis. The processes of explanting the 
tissue to the tubes and of bathing the cells with 
several changes of medium were shown not to 
influence the cholinesterase content of the cells. 
When acetylcholine was added to either culture 
medium, the level of cholinesterase activity in- 
creased by more than 100%, although the protein 
increase was the same as before. By using 8-me- 
thylacetylcholine and benzoyleholine, it was 
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shown that the enzyme involved in these stucies 
was the ‘specific’ acetylcholinesterase. The resiilts 
of this study appear to constitute a demonsira- 
tion of induced enzyme formation in higher 
forms of animal tissue. 








1093. Pyruvate oxidation in testicular tissues 
during furadroxyl-induced spermatogenic 
arrest. R. M. FEATHERSTONE AND W. O. NEL- 
son.* Depts. of Pharmacology and Anatomy, 
College of Medicine, State Univ. of Iowa, Iowa 
City. 

A previous report (FEATHERSTONE, R. M,, 
Frances WELDEN AND W. O. NE son, Federation 
Proc. 13: 353, 1954) indicated that the recovery 
of the ability of rat seminiferous tubules to oxi- 
dize pyruvate in vitro after cessation of nitrofuran 
feeding accompanied the gradual return of sper- 
matids and mature spermatozoa. In order to test 














































the hypothesis that the increased level of en- & q 
dogenous oxidations and lack of pyruvate oxida- J ¢, 
tion during and after the effect of the nitrofuran § 
was due to the absence of these more mature cell Bq; 
forms, the maturation of sperm was prevented § jp 
through hypophysectomy or x-irradiation of § tj, 
the scrotum. In each of these cases the metabolic J 4, 
picture was the same—a high level of endogenous § (4 
oxidations and no oxidation of pyruvate—after § pj, 
an appropriate time period during which the § jj, 
more mature cell forms were observed less and § gy 
less frequently. These studies suggest that the § qo 
primary nitrofuran effect in the seminiferous 9 of 
tubules does not lie among the catabolic reactions BF th 
of the ‘energy wheel,’ but may be found by further gr, 
study in the area of the synthetic reactions in- § 
volved in the maturation of cells beyond the & get 
primary spermatocyte stage. It is possible that, & sys 
consequent to the metabolic defect in the proc- & of 
esses leading to sperm maturation, the primary & gyg 
spermatocytes are unable to secure the requisite H the 
energy to complete their meiotic division and hyr 
as a result remain in a state of arrest. the 
1094. Availability of fluoride in sodium fluoro- Fr 

silicate. Isaac FetpMaNn,* DonaLp MorkeEn* th , 

AND Harotp C. Hopae. Dept. of Radiation tan 

Biology, Univ. of Rochester School of Medicine ‘ | 

and Dentistry, Rochester, N. Y. Mn 

From pH measurements on successive dilu ions - 
of a 10-? m aqueous solution of sodium fluoro sili 1996 
cate, the hydrolysis constant for the rea: tion gy, 
SiF3 + 3 HO = H.SiO; + 4 H+ +6 F was cal gy, 
culated to be 107%. From this constant it wa yy 
calculated that there should be complet« hy J pp 
drolysis of any soluble fluorosilicate in dri: <ing@ 7, 
water at pH 5 and above, whether the wait 1g, 
artificially fluoridated (total F content = Im Pp; 
ppm) or naturally fluoridated (total F conte.t SH Ip 
10 ppm). At pH 5 the hydrogen fluoride co: ‘en hydr, 
is no greater than about 1.5% of the total fluc’ide ff (),) , 
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The remaining fluoride is in the form of fluoride 
ious and complexed with metal ions to an extent 
depending on the metal ion concentration. At pH 
7 the hydrogen fluoride concentration is negligible. 
(Work performed under contract with the U. S. 
Atomic Energy Commission at the Univ. of 
Rochester Atomic Energy Project, Rochester, 
N. Y.) 


1095. Receptor sites for osmotic vs. drug 
activation of the supraoptico-neurohypo- 
physeal system in the rat. E. Finau, M. S. 
Arnovitz,* D. R. Carson,* 8S. B. Darr* anp 
lL. F. Suurturr.* Dept. of Pharmacology, 
Univ. of Utah College of Medicine, Salt Lake 
City. 

Dose-effect curves for nicotine- and morphine- 
induced inhibition of water diuresis (0.2% NaCl 
solution, 50 ml/kg, by gavage) and of osmotic 
diuresis (1.35% NaCl solution, 50 ml/kg, by 
gavage) were determined in the rat. Inhibition 
of water diuresis by doses of these drugs which 
did not suppress osmotic diuresis was employed 
in subsequent experiments as an index of activa- 
tion of the supraoptico-neurohypophyseal system 
and release of pituitary antidiuretic hormone 
(ADH). Suitably selective antidiuretic effect of 
nicotine and of morphine was observed, respec- 
tively, in intact and in renal-denervated rats. 
Such inhibition of water diuresis by appropriate 
doses of nicotine (1-4 mg base/kg, subcut.) and 
of morphine (3-12 mg sulfate/kg, subcut.) was 
then compared before and after administration of 
graded doses of ethanol. Doses of ethanol (1000- 
2000 mg/kg, by gavage) which inhibit osmotic 
activation of the supraoptico-neurohypophyseal 
system (e.g., dehydration) do not prevent release 
of ADH by nicotine or morphine. These results 
suggest that the receptor site(s) for activation by 
the two drugs differs from that for activation by 
hypertonicity of the extracellular fluid. However, 
the diphasic pattern of nicotine action and its 
subsequent inhibition of osmotic activation of 
ADH release remains to be explained. Whether 
the receptor site for morphine is the same as that 
for nicotine can not yet be stated with certainty. 
(Supported by grant No. A-420, Natl. Insts. of 
Health, PHS.) 


10%. Comparison of enzymatic hydrolysis of 
suxamethonium and suxethonium with 
their respiratory effects. Francis F. Foupes, 
Mark SwerpLow,* E. Lipscuitz* anp GER- 
TRUDE VAN HeEgs.* Dept. of Anesthesia, Mercy 
Hosp., and Section on Anesthesiology, Dept. of 
Surgery, Univ. of Pittsburgh School of Medicine, 
Pittsburgh, Pa. 

In 29 normal individuals the average enzymatic 
hydrolysis rate of succinyldicholine-Clz (SDCh: 

Cl:) and its standard error was 3.0 + 0.1 uM/1 ml 


PHARMACOLOGY AND EXPERIMENTAL THERAPEUTICS 


339 


of plasma in 30 min. The corresponding values for 
suxethonium:Br2 (SEDCh-Brz), acetylcholine- 
Cle, and procaine: HCl were 4.8 + 0.3, 116 + 4.0, 
and 0.7 + 0.03 respectively. Following the intra- 
venous administration of 0.6 mg/kg SDCh-Cl, 
or 1.2 mg/kg SEDCh-Br, in 30 sec. apnea de- 
veloped in 25-30 sec. after the end of injection. 
The average duration of apnea and its standard 
error was 180 + 9 following SDCh-Cl, and 76.0 + 
9 after SEDCh-Br2. The return of the normal 
respiratory tidal volume, measured by a Bennet 
Ventilation Meter, took 234 + 10 sec. after 
SDCh-Cl: and 126 + 39 sec. after SEDCh-Brz. 
These data indicate that on a molar basis 
SDCh- Cl: is about twice as potent as SEDCh- Bro. 
The average enzymatic hydrolysis rate of SDCh- 
Cl. was 1.10 and 0.75 um/ml of plasma in 30 min. 
in 2 groups of patients with moderate and severe 
liver damage, respectively. The duration of apnea 
following a 0.6 mg/kg dose of SDCh-Cl; was 368 
sec. and 494 sec. in the 2 groups. The alkaline 
hydrolysis of SDCh-Cl. was about 2 um/ml of 
plasma in 30 min., in both normals and patients 
with liver disease. The correlation coefficient be- 
tween the hydrolysis rate of various substrates in 
normals was between 0.75 and 0.81. In contrast to 
this, the correlation coefficient between the enzy- 
matic hydrolysis rate and duration of apnea for 
SDCh- Cl. was 0.52 and for SEDCh- Br, 0.34. 


1097. Cardiovascular observations following 
use of Dibenzylene and Chlorpromazine— 
singly and in combination. E. L. Foutz 
introduced by Cari F. Scumipt). Dept. of 
Medicine and Pharmacology, School of Medicine, 
Univ. of Pennsylvania, Philadelphia. 

Normal healthy subjects were studied for 
cardiovascular responses to Dibenzylene, Chlor- 
promazine, and placebo given orally in a double 
blind study. Peripheral vascular reactions to a 
cold constrictor test performed in an ambient 
temperature of 21°C on 3 successive days for each 
agent or the combination of the 2 active drugs 
demonstrated little difference in skin temperature 
responses; however, Dibenzylene alone or in 
combination produced initially higher skin tem- 
peratures which suggested vasodilatation. Blood 
pressures and pulse rates were at comparable 
levels for all tests when the subjects were ob- 
served in the recumbent position. During daily 
postural tests, blood pressure responses were 
similar for placebo and Chlorpromazine, while 
Dibenzylene or the combination of drugs pro- 
duced a less immediate rise of blood pressure and 
adjustment to change in position. Heart rate was 
increased by erect posture 16 beats/min. by either 
Dibenzylene or Chlorpromazine alone, but the 
combination of the 2 agents was accompanied by 
an increase of 23 beats/min. upon standing. Side 
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effects were also most frequent with the combina- 
tion of the 2 active drugs but less annoying to the 
subjects. These studies demonstrated mild ad- 
renergic blockade for both substances but sug- 
gested different sites or degrees of response. 


1098. Bioassay of diuretics. R. Forp,* 
C. Spurr,* Joun H. Moyer anp C. A. Hanp- 
LEY. VA and Depts. of Medicine and Pharma- 
cology, Baylor Univ. College of Medicine, Hous- 
ton, Tex. 

In the evolution of a reliable method for evalu- 
ating diuretics, 3 separate studies have been made. 
Male patients with minimal congestive heart 
failure were fed constant daily amounts of sodium 
and water. Each day the weight and total excre- 
tion of sodium, potassium, chloride and water was 
measured. Diuretic agents were given at similar 
weight levels to the various patients. In the first 
study, 3 doses (equivalent to 20, 40 and 80 mg of 
mercury) of 5 different diuretics were given. The 
2 most potent drugs were parenteral Neohydrin 
and Su-1775 (Ciba). The coefficient of variation 
was less for sodium than for weight loss. Chloride 
and water excretion were also reliable. In the 
second study (12 patients) 4 different oral di- 
uretics were given at one dose level for 2 con- 
secutive days. Diamox and oral Neohydrin were 
not significantly different in potency as measured 
by sodium excretion. Because of the small magni- 
tude of changes due to these drugs, the reliability 
(small coef. of var.) of sodium was even more con- 
trasted with the unreliability of weight. In the 
third study, 1 patient was given 3 doses, repeat- 
edly, of a single diuretic (Su-1775) while eating a 
diet containing 50 mEq and 150 mEq of sodium. 
There was a dependence of response on the diet 
and on the dose. Only in this single patient did 
weight and sodium changes seem equally good 
measures of response. It is concluded that the bio- 
assay of diuretics requires /) controlled sodium 
(and water) intake and 2) the measurement of 
sodium excretion. 


1099. Morphine antagonists. H. F. Fraser anp 
H. Ispewu. Natl. Inst. of Mental Health Addic- 
tion Research Ctr., PHS Hosp., Lexington, Ky. 
The subjective effects induced by N-allyl- 

diacetylnormorphine (I), N-propyl-dihydronor- 

morphine (II), v-3-hydroxy-n-allylmorphinan 

(III), w-3-hydroxy-n-allylmorphinan (IV), L-3- 

methyl ether of N-allyl-morphinan (V), L-3- 

acetoxy-n-allylmorphinan (VI), and L-3-hydroxy- 

n-propargyl-morphinan (VII) were studied, using 
nontolerant former morphine adcicts as subjects. 

All drugs except III, which was inert, induced 

subjective sensations resembling those reported 

after 10 mg of Nalorphine subcutaneously. The ef- 

fective doses were: 10 mg of I, 12.5-20 mg of II, 

5.0 mg of IV, 2.5 mg of V, 3.0 mg of VI, and 4.0 
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mg of VII. The subjective effects induced by I and 
II were more morphine-like than those induced 
by Nalorphine. The subjective sensations induced 
by VII resemble to some extent those induced by 
Meperidine or Dilaudid. I and VII were relatively 
ineffective when given orally. II, IV, V and VI 
were effective orally in doses approximately twice 
the effective subcutaneous doses. All drugs except 
III precipitated mild to moderate abstinence in 
patients addicted to 240 mg of morphine daily, or 
more. The effective subcutaneous doses were: I, 
5 mg; II, 7 mg; IV, 2 mg; V, 2 mg; VI, 1.5 mg; 
VII, 1.0 mg. I was relatively ineffective in pre- 
cipitating abstinence when administered orally. 
II, IV, and V were effective when given orally in 
doses of 7 mg, 8 mg and 3-5 mg. VI and VII were 
not tested orally. IV and V are of interest because 
of prolonged effect (as compared with Nalorphine) 
and because they are orally effective. VII is of 
interest since it produces significant analgesia in 
mice (Eppy, 1954). 


1100. Toxic marine algae and properties of the 
toxin. Ian M. Fraser, Ropert C. Hapexost 
AND Bruce W. Hatsteap (introduced by iF 
CHARLES M. Gruser). Dept. of Pharmacology 
and Exptl. Therapeutics, School of Medicine, and 
Dept. of Biotoxicology, School of Tropical Medi- 
cine, College of Med. Evangelists, Loma Linda, 
Calif. 

Water extracts of a number of temperate and 
marine algae have been found to be toxic to mice. 
The species concerned were Macrocystis pyrifera 
Harvey, Gelidium cartilagineum var. robustum 
Agardh, Pelvetia fastigiata Gardner, Hespero- 
phycus harveyanus Gardner and Egregia laevigata 
Setchell from the Southern California coast and 
mixtures of Lyngbya majuscula Gomont and 
Bryopsis pennata var. secunda (Harvey) Collinsy 
and Hervey, of Boodlea composita (Harvey) Brand. 
and Caulerpa serrulata (Forskal) Agardh emend. 
Borgesen, and of Turbinaria ornata (Agardh 
Kutzing with small amounts of several other 
algae including epiphytes, from Palmyra Island. 
Some concentration of the toxic principle(s) has 
been achieved and a number of the simple physical 
and chemical properties determined. 


1101. Influence of lidocaine, hexyleaine andy: 
tetracaine on cardiac rhythm. E. L. !R5D 


ERICKSON* AND LuciEN E. Morris. State (/nitiise i 


of Iowa, Div. of Anesthesia, Iowa City. 

Following the report of increased sensitivi‘y Of 
the heart to injected epinephrine after cocaine 
administration (RUBEN AND Morris, 1952) :t be 
came of interest to study other local anesthetidi 
drugs in common use. Dogs anesthetized with 
Cyclopropane were maintained in moderatel] 
light anesthesia for 30 min. before any drug W’ 
given. Both these and unanesthetized dogs we 
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I and given control doses of epinephrine. The drugs 
luced § wers administered intravenously in a volume of 
luced 5m! injected at the rate of 1 ml/10 sec. Because of 
ed by & uncertainty as to the rate of elimination, only one 
‘ively & injection of the drugs tested was made each day, 
1d VIB ond at least a week was allowed between any two 
twice Mf experiments on the same dog. The electrocardio- 
xcept Hf wram was continuously observed and blood pres- 
1C@ 10 HM sure was recorded from the femoral or carotid 
ly, 0 artery by means of a strain gage. The drugs were 
te: I, § sdministered 10 min. before and simultaneously 
5 mg; with the standardized control dose of epinephrine. 
1 pre- 4 dose which produced approximately 50% con- 
rally ‘ Bvulsions was used. This compared favorably with 
lly in the amount of intravenous hexyleaine which 
[ were Bpover and Latven reported would cause convul- 
cause Bi sions in 50% of dogs. The results of administering 
phine) Mi these 2 drugs were not dissimilar. There was evi- 
* of dence of decreased vagal activity, with loss of 
Sia I Beinus arrhythmia and a sinus tachycardia, and 
eventual displacement of the pacemaker to the 
of the #4-V node or to the ventricle but no evidence of 
exost @plonged P-R or Q-T intervals following drug 
1d byftministration. The incidence of ventricular 
cology achycardia was not significantly decreased, and 
ve, and here was no evidence of increased sensitivity of 
-Medi- @the myocardium to epinephrine following admin- 
stration of these drugs. Any protection from 
entricular tachycardia is minimal and the inci- 
lence of the ‘dangerous’ nodal and ventricular 
hythms is not reduced. 


2. Patterns of gold distribution in auro- 
thioglucose obesity. GERALD FRIEDMAN AND 
veviggle Jay TEPPERMAN. Dept. of Pharmacology, State 
at, a Univ. of New York Upstate Med. Center, Syracuse. 
4 ond Studies on aurothioglucose (ATG) obesity in 
he mouse suggest that the metal is crucially in- 
volved in the production of obesity. It was per- 
inent, therefore, to study a) the tissue and body 
uid distribution of gold in mice injected with 
besity-inducing doses of aurothioglucose, and 
the gold distribution patterns of ATG-injected 
bese mice with those of ATG-injected non-obese 
hice at various time intervals following injection. 
modification of Block and Buchanan’s method 

. Biol. Chem. 136: 379, 1940; J. Lab. & Clin. Med. 
B: 118, 1942) for the micro-determination of gold 
biological tissues and fluids was adapted for 
sein the mouse. Results obtained employing a 
ose of .8 mg/gm of body wt. at time intervals 
bnging from 15 min. to 3 hr. indicated that the 
eak plasma level occurred between 30 min. and 
hr. following intraperitoneal injection. The con- 
fntration of gold in the kidney reached a max- 
ed wittitum at approximately 30 min. postinjection, 
Wwoile the highest concentration of gold in muscle 


espero- 


stant at all time periods throughout the 3 hr. Peak 
concentrations in the brain appeared 1 hr. follow. 
ing injection. The kidneys showed highest con- 
centration and the liver next highest. By the end 
of 3 hr. the absolute gold content of the livers 
exceeded that of the kidneys. At 2 and 3 mo. 
following injection of ATG in doses of .8 mg/gm 
the sole organ containing demonstrable amounts 
of gold was the liver. Even upon pooling 4 sets of 
spleens, brains, kidneys, muscle samples, plasma 
and red blood cells the only gold that could be 
recovered was a slight trace in pooled spleen 
samples. No demonstrable difference in concen- 
tration of gold was observed in the livers of obese 
and non-obese ATG-injected mice. The total 
amount of liver gold/mouse was greater in the 
obese mice than in the non-obese mice. 


1103. Effects of 2-amino-5-chlorobenzoxazole 
on the central nervous system. WILLIAM H. 
FUNDERBURK AND Roscoe T. Woopcock.* 
Traverse City State Hosp., Traverse City, Mich. 
Some central nervous system effects of 2-amino- 

5-chlorobenzoxazole (McN-485) were studied in 

cats and compared to those of Mephenesin. At the 
spinal level, the two drugs were similar in activity. 

In doses of 50 mg/kg both drugs depressed spinal 

polysynaptic reflex arcs and had no effect on 

monosynaptic reflex arcs. On the other hand, 

McN-485 was more potent than Mephenesin at 

suprasegmental levels of the central nervous 

system. The righting reflex was lost for approxi- 

mately 15 min. following the administration of 25 

mg/kg of McN-485, while 50 mg/kg of Mephenesin 

were required to abolish the righting reflex for 

only 10 min. Whereas Mephenesin in doses of 25 

mg/kg had little or no effect on the EEG, 25 

mg/kg of McN-485 produced low voltage fast 

activity in the EEG particularly in the frontal 
regions. Doses of 50 mg/kg of McN-485 produced 
slow random waves in the electrical tracing simi- 

lar to that seen following the use of 100 mg/kg of . 

Mephenesin. Like Mephenesin, McN-485 abolished 

spindles in the EEG of mesencephalic transec- 

tioned animals. The administration of McN-485 
in doses of 25 to 50 mg/kg reduced the recorded 
response in the cortex to stimulation applied to 
the activating center further suggesting a sedative 
action of the drug. McN-485 abolished cortical 
after-discharge produced by electro-stimulation 
of the frontal regions of the cortex and raised the 
threshold to pentylenetetrazole-induced convul- 
sions. Thus, McN-485, while being similar to 

Mephenesin in depressing spintal interneurons, is 

more potent and has a longer duration of action at 

suprasegmental levels of the cerebrospinal axis. 


1104. Effect of inhibition of monoamine 
oxidase on response of rabbit aortic strips 
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to sympathomimetic amines. R. F. Furcn- 

Gott, P. WernstTeIn,* H. Hugesu,* P. Bozorec- 

MEHRI* AND R. MENSENDIEK.* Dept. of Pharma- 

cology, Washington Univ. Med. School, St. Louis, 

Mo. 

Iproniazid was used to inhibit monoamine 
oxidase (ZELLER AND Barsky. Proc. Soc. Exper. 
Biol. & Med. 81: 459, 1952) of viable strips of 
rabbit aorta. Pre-treatment with 10-° Iproniazid 
in oxygenated Krebs solution at 37° for 30 min. 
completely and irreversibly inhibited this enzyme 
(as determined subsequently in Warburg experi- 
ments with 0.01 m tyramine). Iproniazid neither 
potentiated nor depressed motor responses of 
strips to epinephrine, norepinephrine, histamine 
or acetylcholine. However, it markedly potenti- 
ated the response to tyramine, frequently increas- 
ing sensitivity to this drug over 10-fold. It also 
significantly increased sensitivity to epinine, and, 
occasionally, sensitivity to 5-hydroxy-tryptamine. 
These results have been analyzed from the stand- 
point of theory of drug potentiation. The marked 
potentiation of tyramine indicates that its in- 
activation by monoamine oxidase is ordinarily 
the main process by which it is removed from the 
‘biophase’ of the aortic smooth muscle cells. In 
contrast, the lack of potentiation of epinephrine 
and norepinephrine indicates that removal of 
these amines from the ‘biophase’ is principally 
due to processes other than inactivation by mono- 
amine oxidase. These results provide strong pro- 
visional evidence against the current hypothesis 
that the activity of monoamine oxidase of blood 
vessels limits the effectiveness of epinephrine and 
norepinephrine in producing vasoconstriction. 
Cocaine potentiates the responses of aortic strips 
to epinephrine and norepinephrine equally well 
before and after inhibition of monoamine oxidase 
by Iproniazid. Therefore, potentiation by cocaine 
cannot be due to inhibition of this enzyme. (Work 
supported by a grant from the Life Insurance 
Med. Research Fund.) 


1105. Central nervous system effects of certain 
aromatic hydrocarbons. D. W. Furnas,* N. 
Mauamup,* B. Garourte* anp C. H. HIne. 
Dept. of Pharmacology and Exptl. Therapeutics, 
Univ. of California School of Medicine, and 
Langley Porter Clinic, California Dept. of Mental 
Hygiene, San Francisco. 

Groups of young male rats of the Long-Evans 
strain were exposed to the vapors of m-tertiary 
butyl toluene, p-tertiary butyl toluene, benzene, 
toluene, xylene, ethyl toluene, p-cymene, and 
p-methyl styrene. Conditions of exposure were 
regulated to give maximum acute intoxication 
compatible with survival. Repeated daily ex- 
posures (17 days) were similarly made to the 
vapors of benzene and p-tertiary butyl toluene. 
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Animals were sacrificed 24 hr. after termination of 
exposure. Brain sections were stained with Nigs| 
stain, while peripheral nerve sections were stained 
with several myelin stains. Using these technics, ’ 
no histologic damage was demonstrated with 
either acute or subacute exposures. Electroen- 
cephalographic recordings of rats exposed tof 
vapors of benzene and p-tertiary butyl toluene 
or asphyxiated with nitrogen, showed high volt 
age peaking and slow waves only with p-tertiary 
butyl toluene. These were interpreted as a specifi 
cerebral effect. 


Pharmacology, Univ. of Tennessee, Memphis, ani 
Med. Div., Oak Ridge Inst. of Nuclear Studies 
Oak Ridge, Tenn. 


mechanism. Experiments were undertaken t 
explore the possibility of influencing the metabolij# 
patterns in order to gain insight into factors conf 
trolling phagocytosis and possibly to widen th 
range of therapeutic application of the intr 
venous method of administration of radioactiv 
colloids. Since surface effects are believed to in 
fluence phagocytosis, a number of substances wer 
mixed with the colloid prior to injection in th 
hope of altering the cold colloid surface. The sub of N 
stances used included materials of protein, fat an Thr 
carbohydrate nature as well as a number of oth¢ 
substances that had been reported to affect phag® 
cytosis in vitro but had not been applied to sy 
temic phagocytosis in vivo. The actual substanc4 
used were gelatin, oleic acid, inulin, glycogel 
kaolin, Tween 20, Tween 80 and heparin. (ireat# 
success was obtained in producing alterations | 
the systemic distribution pattern than in blo 
clearance rates. The alterations produced, hot 
ever, were small in magnitude. It is obvious th 
since the liver normally takes up 90-95% of t 
injected dose, a significant reduction in tis Um 
take is necessary for metabolic alterations of lam . 
magnitude to be achieved. (Work done und@. 
contract with the Atomic Energy Commis::0n.) 


Univ. of Virginia, Charlottesville. 

The ultraviolet absorbance spectra of thy 
globulin and casein were determined afivr “th },, 
addition of increasing amounts of iodine. W 
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amounts of iodine ranging from 0.126 mg to 2.52 

tion of mg were added to 2.3 mg of thyroglobulin in 50 ml 
F Nisel of 0.02 n KOH, the characteristic band of thyro- 
oom globulin at 289 mp moved to 313 my with progres- 
Chnics, @ve increments in height. When the concentration 
of io’ine was 3.78 mg this band disappeared and a 

“ew band appeared at 340 my. Comparable changes 

were seen following similar iodination of casein. 

When increments of iodine were added to tyrosine, 

here was a shift of the band from 294 to 307 mu 

ollowed by a gradual change to 310 mu. Since 
nonoiodotyrosine has its band in alkaline solution 

t 305 mu and dioiodotyrosine at 311 mu, it is con- 

idered that these changes indicate a 2-step reac- 


lutions showed that very little diiodotyrosine 
as formed until most of the tyrosine was con- 
yerted into monoiodotyrosine. Similar experi- 
nents with thyronine gave comparable spectral 


ponsibli 0311 mz represent the iodination of the tyrosine 

ken t@ortion of the protein molecule. No explanation 

' i@n be given for the appearance of the band at 
4) mz at the present time. 


108. Effect of benzene and tertiary butyl 
"benzene on hemopoiesis and bone marrow 
metabolism in rats. H. W. GerRARpE (intro- 
dueed by W. M. Benson). Med. Research Div., 
Standard Oil Develop. Co., Linden, and Bureau of 
Biological Research, Rutgers Univ., State Univ. 


| groups of 20 male Carworth Farm rats 
@righing approximately 125 gm were treated as 

+s blows: 1 group was given subcutaneous injections 
Bm benzene in a 50:50 v/v mixture in olive oil at a 
bstane¢ hily dosage of 1.0 ml benzene/kg body weight for 
@vk. A 2nd group was treated in an identical 
‘manner except that it received an equivalent 
antity of tertiary butyl benzene, and the 3rd 

@ Up, serving as a negative control, received 

ive oil. Five animals were killed periodically 

om each group during the 2-wk. exposure period, 


Bcontinued. During the exposure period the 
imals treated with benzene had definite signs of 
stemic toxicity, a marked leukopenia and reduc- 

' nin total femoral marrow nucleated cell popula- 

| «aselibn, total femoral marrow protein and nucleic 
m cOlOM@id, The hematocrit was unchanged. Although 
any of the benzene-treated animals were mori- 
nd, none of the animals died. After treatment 
th benzene was discontinued the animals 


gained weight, and the peripheral blood leucocyte 
count, total femoral marrow nucleated cell count, 
and femoral marrow protein and nucleic acid re- 
turned to nearly normal values. Animals treated 
with tertiary butyl benzene did not show signs of 
systemic toxicity and had a normal peripheral 
blood leucocyte count, hematocrit, femoral mar- 
row nucleated cell count, and total femoral mar- 
row protein and nucleic acid. 


1109. Effectiveness of azocycloheptane deriva- 
tives administered orally. W1iLLIAM C. Git- 
TINGER,* ARTHUR J. GROSSMAN* AND ROBERT 
C. BarrerMan. Dept. of Medicine, New York 
Med. College and Arthritis Services of Flower and 
Fifth Avenue Hosp., Metropolitan Hosp. and 
Roosevelt Hosp., New York City. 

The analgesic effectiveness of azocycloheptane 
derivatives administered orally was studied in 
groups of ambulatory patients with chronic pain 
secondary to a variety of musculoskeletal con- 
ditions. The 1-methyl derivative of 4-phenyl-4- 
carbethoxy-azocycloheptane was studied in doses 
of 50-250 mg and the 1,2-dimethyl derivative 
given as 10-50 mg, every 4 hr., from 1 to 16 wk. of 
continuous administration. A dose-response curve 
attained in over 200 trials indicates that an ef- 
fective safe dose for the 1-methyl and 1,2-di- 
methyl] derivatives is approximately 50 and 10 mg, 
respectively. Although the majority of patients 
could tolerate 3-5 times the dose of 1-methyl or 
1,2-dimethyl derivatives, the incidence of CNS 
stimulation and untoward reactions with chronic 
administration, favored the smaller dosage. None 
of the patients presented disturbances in blood 
formation, kidney, gastrointestinal or cardiac 
function. To date, neither tolerance nor physical 
dependence have been observed for either deriva- 
tive. 


1110. Effects of some metabolic inhibitors on 
voluntary muscle. MELVyN I. GLUCKMAN AND 
GILBERT Korr.* Dept. of Pharmacology, Jefferson 
Med. College, Philadelphia, Pa. 

The influence of metabolic inhibitors on the 
contractions and electrical activity of isolated, 
directly stimulated frog sartorius muscles was ob- 
served. During the course of an experiment the 
muscle was stimulated once every 2 sec. for 1 min. 
and allowed to rest for 4 min. Iodoacetic acid 
(IA) in a concentration of 0.4 X 10-3 molar was 
found to block both the contraction and action 
potential in about 40 min. The combination of 
sodium cyanide (CN) and monofluoroacetic acid 
(FA) both in concentrations of 10-* molar in a 
nitrogen (N2) atmosphere required about 14 hr. 
to block both the contraction and action potential. 
When IA was administered to preparations which 
were under the influence of CN, FA and Ne for 25 
min., both the contraction and action potential 
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were blocked usually within 15 min. In the reverse 
experiment, CN, FA and Ne administered to a 
preparation under the influence of IA caused a 
block before the IA itself would have blocked. It 
has previously been demonstrated that IA blocks 
glycolysis. The combination of CN and Nz in- 
hibits the cytochrome system while FA has been 
shown to block the tricarboxylic acid cycle. On 
the basis of the relatively selective inhibitions by 
these compounds, this study suggests that the 
energy for both the contractile and electrical 
activity of the muscle under study may come 
independently from glycolysis or the major 
aerobic metabolic pathway. 


1111. Rat blood salicylate levels following 
single oral doses of salicylsalicylic acid and 
acetylsalicylic acid. SIpNEY Gorr AND Mary 
E. GrEuIs (introduced by Greorce P. CuHILp). 
Med. Research Dept., White Labs., Inc., Kenil- 
worth, N. J. 

Trinder recently described a modified ferric ion 
procedure for determining salicylate levels in 
small volumes of biological fluids. Since this pro- 
cedure requires only 1.0 ml of whole blood, an at- 
tempt was made to use the rat (Sprague-Dawley) 
for serial blood level determinations. One milli- 
liter blood samples were obtained by cardiac 
puncture with animals under light ether anes- 
thesia. After obtaining a pretreatment blood 
sample a 100 mg dose of salicylsalicylic acid was 
administered by intubation. Subsequent group 
average blood levels at various intervals were: 
1 hr.—25.5 mg%; 3 hr.—36.9 mg%; 5 hr.—36.8 
mg%, and 24 hr.—30.6 mg%. An identical experi- 
ment with acetylsalicylic acid yielded the follow- 
ing values: 1 hr.—37.4 mg%; 3 hr.—44.8 mg%; 
5 hr.—40.7 mg%, and 24 hr.—23.7 mg%. The 
salicylic acid blood levels after acetylsalicylic 
acid administration reached a peak at 3 hr. and 
then declined, whereas blood levels after salicyl- 
salicylic acid administration rose more gradually 
and remained essentially uniform for the entire 
test period. Twenty-four hour salicylate blood 
levels were also appreciably higher after salicyl- 
salicylic acid administration than with acetyl- 
salicylic acid. The rats withstood repeated cardiac 
puncture surprisingly well with careful handling. 


1112. In vitro effect of a hydrophilic polycar- 
boxylic resin on the activities of some di- 
gestive enzymes. Sipney Gorr,* Mary E. 
Gre.is,* Georce P. Curtp anp Ricnarp L. 
Markus.* Med. Research Dept., White Labs., 
Inc., Kenilworth, N. J. 

Ion exchange resins are currently used thera- 
peutically as sodium removal agents and gastric 
antacids. There are published reports indicating 
that these resins have a depressing action on pep- 
sin and trypsin activity. Preliminary clinical 
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studies indicate that a newly synthesized, loosely 
crosslinked polycarboxylic resin is an effective 
hydrophilic laxative agent. Experiments were 
undertaken, therefore, to measure the in vitro 
effects of this resin on the activities of pepsin 
U.S.P., trypsin (pancreatin U.S.P.) and amylase 
(pancreatin U.S.P.). These determinations were 
made in buffered systems at the optimum px 
range for each of the enzymes in question. Pepsin 
activity was estimated according to the Mett 
method, incubating at 37°C 200 mg of the enzyme 
with 50-200 mg of the resin. The results showed 
that the activity of the enzyme was inversely pro- 
portional to the amount of resin present. Trypsin 
activity was measured by the Willstater titration 
procedure, using 0-60 mg pancreatin U.S.P. and 
12.5 mg of the resin per test. At each level of 
enzyme, a slight degree of inhibition was noted in 
the presence of the resin. The effects of the resin 
on amylase activity were studied employing the 
Somogyi procedure. At low levels of enzyme (I. 
and 3.0 mg of pancreatin), amylolytic activity 
was stimulated by the presence of the resin. At 
higher levels (6.0 and 30.0 mg), this stimulatory 
effect was not seen. The effects of the resin on 
lipolytic activity are being studied at present. 


1113. Analgesic potency of parenterally ad- 
ministered azocycloheptane derivatives in 
man. Maurice Goupey,* Wiiuiam C. Gir 
TINGER* AND RoBerRT C. BATTERMAN. Dept. 0 
Medicine, New York Med. College, Flower and 
Fifth Avenue Hosp. and Metropolitan Hosp. 
New York City. 


The analgesic possibilities of azocycloheptangy i 


derivatives reported by Seifter et al. (Federatio 
Proc. 1954) were studied in patients with acut¢ 
and chronic pain secondary to medical and surgi 
cal conditions. The preparations investigated 
were the 1l-methyl, 1,2-dimethyl and 1,3-di 
methyl derivatives of 4-phenyl-4-carbethoxy 
azocycloheptane, available in injectable nitrat@, 
or hydrochloride salt. With each preparation § 


satisfactory analgesic response equivalent t@,y+.- 


meperidine or morphine effectiveness was achieve 
when comparable doses were administered. |‘or a 
derivatives, the most satisfactory equivalent dosm,, 
parenterally approximated 100 mg. Untoward re 
actions with initial or occasional doses we 
minimal or absent. Chronic repeated administrt 
tion, especially with the 1-methyl] derivative, ™ 
sulted in cumulative toxicity, which tock tj. 
form of CNS stimulation. None of the deriv tive 
altered respiratory rate, minute oxygen consul} 
tion, blood pressure, pulse rate or pupillary size 


1114. Effect of heparin on nephrotoxic seru 
nephritis in rats. Howarp GoopMan’ A) 
James H. Baxter. Natl. Heart Inst., Bei/es 
Md. 
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Heparin was administered subcutaneously 
every 6 hr. (up to 60 mg/kg/24 hr.) to 26 150 gm 
female rats prior to and for 3 days following a 
staudard dose of rabbit anti-rat-kidney serum. 
Heparin was then administered intravenously to 
9250 gm female rats in an initial dose up to 10 mg, 
followed by antiserum and a continuous intra- 
venous drip of heparin (up to 16 mg/kg/hr) for 
16 hr. Finally heparin was administered sub- 
cutaneously (50 mg/kg/24 hr.), to 20 female rats 
with established nephritis. The urinary protein 
was measured daily for a week. In all groups, 
heparin produced some decrease in proteinuria 
compared with control animals or pretreatment 
levels. The results were not consistent and were 
dificult to interpret because of the frequent oc- 
currence of subcutaneous hemorrhages, oliguria 
and sometimes death. Rosenman et al. (Proc. Soc. 
Exper. Biol. & Med. 86: 599, 1954) reported that 
heparin in male rats suppresses the onset of edema 
and ascites, in addition to the recognized effect 
on hyperlipemia. No urine protein determinations 
were reported. Kleinerman (Lab. Inv. 3: 495, 1954) 
observed that heparin reduces the renal lesions 
and proteinuria in rabbits injected with duck 
antiserum. The disease in rabbits may differ from 
Bthat in rats, since a characteristic delay in onset 

and a greater disposition toward glomerular .in- 

fammation have been described. While heparin 

may affect one specific component of the disease 
mie. deposition of fibrin as postulated by Ehrich, 
Proc. 5th Ann. Conf. Nephrotic Syndrome, p. 127, 
1953), it does not greatly affect the proteinuria of 
antiserum nephritis in rats. 


1115. Properties of audiogenic seizures in 
mice and effect of anticonvulsant drugs. 
J.8. GoopsExu (introduced by Louis 8. Goop- 
MAN). Dept. of Pharmacology, Univ. of Utah 
College of Medicine, Salt Lake City. 

The properties of seizures are being studied in 
Wcial strains of audiogenic seizure mice (ob- 
‘ined from H. L. Frrnas, Penn. State College) 

thibiting very high (H) or very low (L) incidence 
bf convulsions in response to a mixed frequency 
uit whistle (5-20 ke) of variable intensity. Seizure 

"Wverity is directly related to stimulus intensity. 
‘th minimal and maximal audiogenic seizures 
nH mice are preceded by several seconds of ‘wild 
ining’; the minimal audiogenic seizure more 
early resembles ‘psychomotor’ than conven- 


“a ional minimal (clonic) electroshock convulsions; 


he maximal audiogenic seizure has the same 
-ofouic-clonic pattern as produced by supramaximal 
. stimulation. Once initiated, the wild running 
§ totally dependent on, the minimal seizure is 
Wtiably dependent on, and the maximal seizure is 
tally independent of the continuation of the 
bund stimulus. Components and pattern of pos- 
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tictal recovery are directly related to audiogenic 
seizure severity. H mice are significantly more 
susceptible than L mice to minimal a.c. electro- 
shock seizures; both H and L females have lower 
electroshock thresholds than do males. Although 
L mice are more susceptible than H mice to pentyl- 
enetetrazol (Metrazol)-induced maximal seizures, 
subconvulsant doses of Metrazol do not enhance 
the susceptibility of L mice to audiogenic seiz- 
ures. Likewise, acute hyponatremia, which mark- 
edly lowers electroshock seizure threshold, does 
not increase the incidence of audiogenic seizures 
in L mice. Phenobarbital and trimethadione are 
more effective in preventing maximal audiogenic 
than maximal electroshock seizures. Diphenyl- 
hydantoin in large doses completely suppresses 
maximal audiogenic seizures (inchiding wild run- 
ring) but abolishes only the tonic component of 


. comparable electroshock seizures. (Supported by 


grant No. B-381, Natl. Insts. of Health, PHS.) 


1116. Dietary influence on anticoagulant 
properties of antioxidant 2246. Epwin H. 
Gray,* Tuomas W. Tustna* anp Luoyp W. 
Hazueton. Hazleton Labs., Falls Church, Va. 
Two years ago, Hagan reported (Federation 

Proc. 11: 353, 1952) anticoagulant properties for 

2,2’-methylenebis (4-methyl-6-tert-butylphenol), 

also designated antioxidant 2246. Similar feeding 
studies in these laboratories revealed no such 
activity. Comparison of experimental materials 
revealed no striking differences except that 

Hagan had used a commercial rat diet and 

Sprague-Dawley rats, whereas the studies in 

these laboratories had employed a ground com- 

mercial dog food and Carworth Farms rats. Inter- 
vening studies indicated that the divergent results 
were due to the different vitamin K (or precursor) 
content of the rat diets used. Two additional 

studies were then carried out. In the Ist study, 2 

groups of Carworth Farms rats were conditioned 

to diets of the commercial rat food used by Hagan 

or to the ground dog food. After approximately 4 

wk., the groups were subdivided and 1.0% anti- 

oxidant 2246 was added to the experimental diets. 

Diets of remaining controls were unchanged. The 

animals receiving the antioxidant in the commer- 

cial rat diet showed hemorrhagic tendencies, as 
shown by prothrombin time determinations and 

gross autopsy findings; the remaining groups did 

not show these findings. These results were in 

agreement with those of Hagan. In the 2nd study, 

2 groups of Carworth Farms rats were placed on 

synthetic diets; 1 contained vitamin K (mena- 

dione), while the other did not. After an equilibra- 
tion period, 1.0% antioxidant 2246 was again 
added to the diet of a portion of each group; the 
remainder served as controls. Hemorrhagic tend- 
encies were observed in the experimental group 
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receiving the K-deficient diet. It therefore ap- 
pears that antioxidant 2246 is capable of producing 
hemorrhagic tendencies when fed in near-toxic 
doses to animals which are receiving a diet de- 
ficient in vitamin K or its precursors. 


1117. Possible mechanism by which pheno- 
thiazine derivatives preserve whole blood. 
Marcaret E. Greig anp ANNA J. GIBBONS.* 
Dept. of Pharmacology Research Div., Upjohn 
Co., Kalamazoo, Mich. 

The preservative action on blood of certain 
phenothiazine derivatives has been reported by 
Halpern et al. (Presse méd. 58: 1151, 1950). During 
storage of blood, the whole blood cholinesterase 
(ChE) remains constant (KEILIN AND WANG, 
Biochem. J. 41: 491, 1947), the erythrocyte ChE 
decreases (FISHMAN AND Denstept Thesis, 
McGill Univ., 1952) and the plasma ChE increases. 
The transfer of ChE from the cell to the plasma, 
during storage, can be prevented by Phenergan, 
Pyrrolazote, chlorpromazine and to some extent 
by quinine in concentrations varying between 
5 X 10° and 6 X 10-‘ M. This transfer of erythro- 
cyte ChE to plasma can be accelerated by adding 
to blood snake venom containing lecithinase. This 
effect is apparently due to lysolecithin as snake 
venom without lecithin is inactive with washed 
erythrocytes. The hemolysis of erythrocytes by 
lecithinase + lecithin can be inhibited by the 
above mentioned phenothiazine derivatives which 
are effective in blood preservation. Pyribenzamine 
and Benadryl] (10-* M) and atropine (4.6 xX 10-8 
M) are inactive. The removal of ChE from erythro- 
cytes by the action of snake venom is accompanied 
by an increase in fragility, and a decrease in sedi- 
mentation rate, and is followed by an increase in 
hemolysis. This series of events occurs during 
storage of blood and their rate is decreased by the 
phenothiazine drugs mentioned above. As ChE 
is a surface enzyme and under some conditions at 
least, its activity is essential for the integrity of 
the cell, its removal from the cell may cause or 
precede degenerative changes occurring during 
storage. 


1118. Response of human galvanic skin reflex 
to drugs that influence reticular formation 
of brain stem. THEODORE H. GREINER AND 
Neru R. Burcu.* Aero Med. Lab., Wright Air 
Develop. Ctr., Wright-Patterson Air Force Base, 
Ohio. 

Recent advances in the neurophysiology and 
neuropharmacology of the midbrain have been 
limited to animals where electrodes accurately 
placed in the brain stem have implicated the 
ascending reticular activating system as the 
alertness center and the site of action of many 
pharmacologic agents. In the hope of finding a 
sensitive indirect estimate of reticular activity in 


man, bioelectrical measurements of sever: in. 
voluntary nervous functions were followed in 
human subjects under the influence of drugs. In. 
cluded were several dose levels of strychnine, 
ether, pentobarbital and pentylenetetrazol since 
the effect of these drugs has been described on the 
reticular system of animals. In conscious human 
subjects changes in the galvanic skin reflex ran 
parallel to the depression or augmentation of 
activity recorded directly from the reticular 
activating system of animals. (ARDUINI AND 
ArpuinI, J. Pharmacol. & Exper. Therap. 110: 76, 
1954.) The relative sensitivity to drugs of cortical 
and reticular activity in animals was reflected in 
the human subjects by performance and behavior 
tests maintaining control level under the small 
doses, even though the galvanic skin reflex 
changed. 


1119. Hydergine potentiation of barbiturate 
depressant effects in the rat. W. Brooks 
GrirritH,* GeorGe A. PorTEeR* AND N. A 
Davin. Dept. of Pharmacology, Univ. of Orego 
Med. School, Portland. 

Hydergine has been shown to potentiate the 
analgesic and constipative effects of morphing 
(Federation Proc. 11: 335, 1952; 13: 345, 1954) and 
to have an inhibitory action on the function of 
vegetative centers of the brain stem (E. Rots 
LIN AND A. CERLETTI, Helv. physiol. & pharmacol 
acta 10: 319, 1952). We have determined the effects 
of hydergine on the respiratory and metabolic de 
pressant effects of short-acting barbiturates bj 
measuring oxygen consumption in the rat using 
Peoples’ method (Science 94: 373, 1941). Results 
are expressed as the average percentage change I 
ml of oxygen consumed/min. for groups of from { 
to 8 Sprague-Dawley rats weighing from 200 t 
250 gm. Control observations were made for 6 
min. before drug injection and for 120 min. there 
after. The small, ‘non-adrenolytic’ dose of 0.0 
mg/kg of hydergine, previously found to po 
tentiate some of the actions of morphine, w 
used in this work. Subcutaneous injections of 0 
ml saline increased the oxygen consumpition t 
+5.08% while hydergine increased it to onl 
+0.31%. Secobarbital, 10 mg/kg decreased 0x! 
gen consumption to —5.28% and when pr:cedé 
15 min. earlier by hydergine, the decrea:e Wi 
—6.68%. At 15 mg/kg the reduction fo: 
barbital was —8.07% while prior inject 
hydergine reduced this to —10.09%. Wit: 
notic doses of 20 mg/kg of secobarbital - 
consumption was decreased to —14.34% bu! 
injection of hydergine decreased this to —-». 
Pentobarbital at 20 mg/kg reduced oxyg: ! 
sumption to —10.22%; combination with | 
gine led to a further decrease to —24.72% 
mg/kg pentobarbital decreased oxygen consul 
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tion to — 14.21% and when preceded by hydergine, 
this average was —28.72%. Similar effects were 
noted when hydergine preceded the injection of 
several other short-acting barbiturates. 


1120. Identification of the nucleus of motile 
E. histolytica. Morris Gropsky (introduced 
by Hamitton H. AnpEerRson). Dept. of Pharma- 
cology and Exptl. Therapeutics, School of Medi- 
cine, Univ. of California, San Francisco. 

As a part of the problem of localizing drugs or 
other chemicals within the component parts of 
E. histolytica, the identification of intracellular 
structure under near physiologic conditions is 
esential. This organism is highly refractile, and 
its nucleus is not visible except when photo- 
graphed in U.V. light in the range of peak absorp- 
tion of nucleic acid (2600 A). A simple procedure 
has been developed which permits trophozoites to 
mm ctain their morphology, utilizing Wayson’s stain. 
dm This is composed of phenol 5%, methylene blue 
15%, ethanol 10% and water. After 30 min. ex- 
posure, the nucleus is revealed without distortion 
in visible light. For cysts of E. histolytica, fixation 
agin Schaudinn’s solution is required, as well as ex- 

sure to minimal amounts of iodine in alcohol. 
et mounts may be made which retain their 

‘mriginal colors for 4 months or longer. A method 
snow being developed for identification of the cell 
vall of the ameba, and thus permit detection of 

@hysical changes in nucleus, cell wall and cyto- 
plasm under near-vital conditions. (Supported, in 

wt, by the Natl. Insts. of Health, Bethesda, Md.) 


j Rl. Effect of hypotensive agents on experi- 


mental hypertension in rat and dog. 
ArTHUR GROLLMAN. Dept. of Exptl. Medicine, 
Univ. of Texas, Southwestern Med. School, Dallas. 

A variety of hypotensive agents have been used 
idely in the treatment of hypertensive cardio- 
awscular disease. The reputed efficacy of these 
Tugs is based on their hypotensive action in large 
ses in the anesthetized normotensive animal and 
# the results of their use clinically in human 
ypertensive patients. The latter observations 
re notoriously difficult to evaluate and the con- 
lusions of such studies remain indecisive (GROLL- 
AN, Clin. Research Proc. 2: 159, 1954). Experi- 
#Pettal hypertension, as induced in the rat and 
Ws by an application of a figure-of-eight ligature 
bl kidney with removal of the other, resembles 
inical hypertension in its hemodynamic, patho- 
gical and clinical features. The use of such 
imal: offers an objective measure of the ef- 
tiveness and safety of hypotensive drugs used 
human hypertension. The effect of the cur- 
utly used agents (Rauwolfia alkaloids, veratrum 
Bsloids, hexamethonium, pentamethonivm, hy- 
ilazine, ete.) was accordingly determined on 
pertensive rats and dogs. In doses comparable 
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to those used clinically, these agents are relatively 
ineffective insofar as their action on the blood 
pressure is concerned. With larger doses depres- 
sion of blood pressure is accompanied by a high 
mortality in the case of the ganglionic blocking 
agents and sympatholytic drugs and by the evi- 
dence of undesirable side effects (emesis, diarrhea, 
somnolence) in the case of the other agents used. 
The present experimental study suggests the need 
for a more critical attitude toward the use of these 
agents therapeutically. 


1122. Polycarboxylic resin, effective hydro- 
philic colloid for the treatment of constipa- 
tion. ArtHuR J. GrossMAN* AND Rosert C. 
BatTeRMAN. Dept. of Medicine, New York Med. 
College, Flower and Fifth Avenue Hosp. and 
Bird S. Coler Memorial Hosp. and Home, New 
York City. 

The use of hydrophilic colloids for the treatment 
of chronic constipation has focused attention upon 
various etiologic factors for disturbed bowel func- 
tion. In neurologic and geriatric practice, such 
compounds are of greatest value. Use of a new 
hydrophilic polycarboxylic type of resin has indi- 
cated the superiority of this preparation over 
other products recommended for this purpose in 
a series of 21 hospitalized patients, the admin- 
istration orally of 1 to 3 gm daily was sufficient in 
19 patients (90%) to prevent fecal impaction 
and/or regulate bowel function. Neurologic pa- 
tients, who previously had persistent fecal impac- 
tion and necessitated manual cleansing, now after 
several weeks of treatment with the resin had 
spontaneous bowel movements. Similar results 
were obtained in other bedridden patients. With 
continued use of the resin, non-neurologic pa- 
tients discontinued the need for any further laxa- 
tives. None of the patients presented tolerance, 
gastrointestinal irritation or systemic toxicity. 
Hydrophilic strongly acidic cation exchange 
resin and hydrophilic polycarboxamide resin were 
not effective for the treatment of the same pa- 
tients. 


1123. Comparison of ‘Valmid,’ ‘Seconal So- 
dium’ and chloral alcoholate. CHARLES M. 
Gruser, Jr. Lilly Lab. for Clin. Research, 
Indianapolis, Ind. 

A comparison of several central nervous system 
depressants, ‘Seconal Sodium’ (Secobarbital, 
Lilly), ‘Valmid’ (Ethinamate, Lilly) and chloral 
alcoholate, has been made in humans. The follow- 
ing criteria were used to define the central nervous 
system effects: 1) Sleepiness is the desire to go to 
sleep but the ability to stay awake without effort; 
no ataxia and normal speech are present; 2) 
lethargy is the ability to stay awake if a definite 
effort is made to do so; ataxia and slow speech are 
present; 3) stupor is the presence of a response to 
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painful stimuli, but inability to stay awake; 
marked ataxia and slurred and confused speech 
are observed; 4) coma is the lack of a response to 
moderately painful stimuli. Estimates of the 
effects of the drugs were made by nurses. A 
double-blind technique was used. Twenty-three 
patients each received 1.5 gm of Valmid orally on 
1 day and 0.3 gm of Seconal Sodium on another. 
The degree of depression produced was approxi- 
mately the same for the 2 drugs. The duration of 
the effect was nearly twice as long for Seconal 
Sodium as for Valmid. Ten patients each re- 
ceived 1.0, 1.5 and 2.0 gm of Valmid and of chloral 
alcoholate on successive nights. The paired data 
obtained indicates that 1.0 gm of Valmid has ap- 
proximately the same potency as 1.5 gm of chloral 
alcoholate. Equally potent doses have approxi- 
mately the same duration of action. Blood pres- 
sure, pulse and respiratory rate measurements 
indicate that none of these drugs produced a 
clinically significant change in these vital func- 
tions. 


1124. Respiratory and circulatory changes 
produced reflexly by alterations in intra- 
cardiac pressure. CaRL C. Gruuzit. Dept. of 
Physiology and Pharmacology, Grad. School of 
Medicine, Univ. of Pennsylvania, Philadelphia. 
Intracardiac and intravascular pressures were 

altered markedly in chloralosed cats without 

surgical manipulations of great vessels or nerves 
or perfusion of isolated organs. A double lumen 
catheter, fitted with distal balloon, was passed 
either via the abdominal aorta to a) the ascending 
aorta, b) aortic valve region, c) mitral valve region 
or via the external jugular to the d) tricuspid 
valve region, or e) pulmonary valve region. Infla- 
tion of the balloon permitted complete block to 
blood flow at each of these regions accompanied 
by a rise in pressure on 1 side of the occlusion and 
an abrupt fall on the other side; recordings were 
made of respiration, ECG and of pressures in the 
common carotid artery and various cardiac 
chambers. Inflation of the balloon at (a) and (6) 
led in 2-6 sec. to bradycardia (average maximal de- 
crease in cardiac rate was 60%), abolished by 
bilateral cervical vagotomy or by cooling vagi to 
9°C. (These procedures also abolish the reflex 
bradycardia caused by veratridine.) Inflation at 

{c), (d) or (e) did not produce similar effects. 

Analysis of these results, considering the effects 

of the occlusions upon pressures and flows in all 

parts of the cardiovascular system, leads to the 
conclusion that receptors exist in the left ventricle 
which cause reflex bradycardia in response to in- 
crease in intraventricular pressure. Inflation at 
all 5 sites led to initial hypernea, not abolished by 
vagotomy, which may be due to abrupt decrease 
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in pressure and flow to the carotid receptors and 
brain. 


1125. Effect of morphine on femoral blood 
flow in the dog. JANE HaGGart* Anp L. A, 
Woops. Dept. of Pharmacology, Univ. of Michi- 
gan, Ann Arbor. 

The initial intra-arterial injection of morphine 
sulfate (10-100 uwg/kg) into mongrel dogs anes- 
thetized with pentobarbital increases femoral 
blood flow as measured by the differential mem- 
brane manometer described by Moe (Science 109: 
381, 1949). Repeated intra-arterial injections re- 
sult ultimately in markedly diminished or no 
effects on blood flow. Subsequent injection into 
the contralateral femoral artery still increases 
blood flow in the latter vessel. These effects of 
increased blood flow and the development of 
tolerance also occur after high acute section of the 
femoral and sciatic nerves. Depending on the 
total dose and the interval following the last in- 
jection, subcutaneous administration of morphine 
sulfate (20-200 mg/kg) reduces or abolishes the 
effect of intra-arterial injection of morphine in 
the doses noted above. Intra-arterial nalorphine 
hydrochloride (50-100 ug/kg) increases femoral 
blood flow. The subsequent injection of morphine 
into the same artery usually does not produce the 
expected increase in flow. Intravenous ephedrine 
sulfate (20 mg/kg) prevents the effect of intra- 
arterial morphine on femoral flow. Intra-arteria 
ephedrine sulfate (0.5 mg/kg) or intravenous di 
phenhydramine hydrochloride (14 mg/kg admin 
istered during an infusion of Tween 20 at the rate 
of 38 mg/hr.) does not prevent the increase | 
femoral blood flow following the intra-arteria 
injection of morphine. 


1126. Effect of ergotamine and hydergine on 
muscle blood flow in the dog. Tuomas J 
Hatey anp W. G. McCormick.* Div. of In 
dustrial Medicine, School of Medicine, Univ. 0 
California, Los Angeles. 

Recently Haley et al. (Arch. internat. pharma 
codyn. 98: 373, 1954) showed that the peripheral 
vascular effect of ergot alkaloids depended upot 
whether the concentrations were higher periph 
erally or centrally, constriction being observed i 
the former case and dilatation in the latter. As 
further extension of this work, the effects 
ergotamine and hydergine on muscle blocd flo 
were investigated by the method of Lanier é ¢ 
(Circ. Research 1: 40, 1953) using the Svipley 
Wilson rotameter (Proc. Soc. Exper. Biol. «: Me 
78: 724, 1951). The interarterial dose of drugs wet 
ergotamine (0.01-200 ug/kg), hydergine (0.2- 
ug/kg), epinephrine and nor-epinephrine (| He 
All of the doses of ergotamine produced < ‘lati 
with the exception of 1 injection of 50 ug/ 
which caused constriction. The lowest doses ' 





March 1956 


hyergine caused constriction whereas those above 
200 ug/kg caused dilation. However, there was a 
greater variation in the response to hydergine 
than to ergotamine. Neither drug had any effect 
on the reflex vasodilatation produced by ischemia. 
The injection of epinephrine or nor-epinephrine, 
following the lower doses of either of the ergot 
alkaloids, resulted in vasoconstriction. Epi- 
nephrine responses were more easily affected by 
either alkaloid than those of epinephrine. Ergota- 
mine changed the epinephrine response to dilation 
at 1 ug/kg whereas 2 ywg/kg were required for 
hydergine. Ergotamine blocked the vascular re- 
sponse of both amines at a dose of 200 ug/kg 
whereas hydergine only reversed it. There are 
certain inconsistencies in the responses of the 
muscle vascular bed to all of the drugs so that it 
is not possible to predict the type of response 
which will be observed for any given dose. These 
peculiarities in response may be related to the 
vasomotor tone of the animal and could be one of 
the reasons why clinicians have reported divergent 
results in humans after administration of ergot 
alkaloids. Our present data seem to indicate that 
ergotamine is more potent than hydergine insofar 
as vascular responses are concerned. Further 
evaluation is necessary to confirm the thesis of 
site of concentration of ergot alkaloids as one of 
the determining factors in the type of response 
obtained. (This work was completed under a 
grant from Sandoz Pharmaceuticals.) 


1127. Tachyphylaxis. II. Studies using 
methoxamine hydrochloride. CaLvin HANNA, 
EuizABeTH ANN HALLETT AND ERNEST A. 
DaIGNEAULT (introduced by Rosert V. 
Brown). Dept. of Pharmacology, Med. Units, 
Univ. of Tennessee, Memphis. 

Intravenous doses of methoxamine (0.20 mg/kg 
of HCl every 5 min.) into the pentobarbitalized, 
vagotomized dog resulted in an increase in blood 
pressure from 130 to 189 (mm Hg; values represent 
an average of 10 dogs) with the Ist dose, 159-188 
Jm’ith the 2nd dose and 163-184 with the 3rd dose, 

ttc.; until, by the 8th dose the blood pressure was 

back at the pre-injection level 130 (tachyphylaxis). 
he heart rate was not significantly changed by 
he eight injections of methoxamine. Repeating 
he above experiment in the open chest dog using 

A rotameter to measure cardiac output, the total 

peripheral resistance values first increased, re- 

mained elevated, then returned to pre-injection 

alues by the 8th dose. The results are interpreted 

0 indicate that the site of the development of 

achyphylaxis to the pressor actions of methoxa- 
mine is vascular. 


18. Production of hepatic cirrhosis in rats 
by Senecio longilobus. Paut N. Harris. 
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Lilly Research Labs., Eli Lilly and Co., Indianap- 

olis, Ind. 

Alkaloids derived from plants of the genus 
Senecio have been shown to produce hepatic 
necrosis in several animal species, including the 
mouse, rat, golden hamster and rhesus monkey. 
Attempts to produce cirrhosis in mice by repeated 
administration of several of these alkaloids met 
with failure, as did incorporation of powdered 
whole plants of Senecio riddellii in the diet of rats. 
Liver injury culminating in cirrhosis has been 
produced by the addition of dried, powdered 
Senecio longilobus to the diet of rats at levels of 
i to 1%. Necrosis of liver cells occurred after a 
short time, and soon thereafter hypertrophy of 
liver cells and bile duct proliferation were ob- 
served. The shortest interval of exposure resulting 
in cirrhosis has been 72 days, but some rats have 
gone twice this long without developing cirrhosis. 
Ascites has been present in several of the cirrhotic 
animals. 


1129. Effect of reserpine on hypothalamic 
pressor response. FRANK HARRISON AND 
AnprEs Gotu. Depts. of Anatomy, Pathology 
and Pharmacology, Univ. of Texas Southwestern 
Med. School, Dallas. 

The postulated hypothalamic site of action of 
reserpine was tested by direct electrical stimu- 
lation using the stereotaxic technic. Under chlo- 
ralose urethane anesthesia, blood pressure was 
recorded in 12 cats. The hypothalamus was stim- 
ulated repeatedly before and after the injection of 
reserpine (100-200 ug/kg). In addition epinephrine 
or /-nor-epinephrine was injected repeatedly in 
order to estimate vascular responsiveness to the 
sympathetic mediators. These effects were ob- 
served following reserpine: progressive increase 
in responsiveness to injected epinephrine, gradual 
hypotension, bradycardia, change in height and 
alteration of the shape of the pressor response to 
hypothalamic stimulation. The hypothalamic 
pressor response, following the initial depression, 
returned in many experiments to normal or above. 
In these cases, however, there was such an exag- 
geration of the pressor effect of injected adrenergic 
drugs that this phenomenon may be due to in- 
creased vascular responsiveness rather than the 
return to normal sensitivity of neural structures. 
This increased sensitivity so resembles those ex- 
perimental situations in which the buffering ac- 
tion of the carotid sinus is removed that it is 
quite likely that it results from a lowered hypo- 
thalamic drive on the central portion of the 
carotid sinus reflex arc. In acute spinal animals 
in which there is already hypotension and in- 
creased responsiveness to epinephrine, reserpine 
causes no further effects. These results support 
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the hypothesis that reserpine depresses the hypo- 
thalamus or its descending sympathetic pathways. 


1130. Digitoxin on radiophosphorus metab- 
olism of heart. Stewart C. Harvey. Dept. of 
Pharmacology, Univ. of Utah College of Medicine, 
Salt Lake City. 

Male guinea pigs were given intramuscular 
digitoxin, 0.20 mg/kg, followed 16 hr. later by 0.12 
mg/kg; these doses did not alter EKG. Two hr. 
later, 500 uc of P*O, were administered. Pento- 
barbital sodium, 40 mg/kg, was administered to 
some animals 30 min. prior -to killing. Thirty, 60, 
120 or 240 min. after P** the heart was excised, 
washed 3 sec. in saline and plunged into liquid 
nitrogen. The ventricular myocardial content of 
P and P*? was determined for inorganic phosphate 
(IP), adenosinetriphosphate 8,7 phosphorus 
(ATP), phosphocreatine phosphorus (PC) and 
ester phosphorus (EP). At 30 min. the relative 
specific activities were 0.116, 0.067, 0.137 and 0.035, 
respectively, for IP, ATP, PC and EP; at 60 min. 
they were 0.519, 0.363, 0.799 and 0.217, respec- 
tively. To explain the PC-ATP ratios it would 
have to be assumed that: 1) P® of ATP is not 
turning over whatsoever, or 2) PC has an inde- 
pendent link to extracellular phosphate. Digitoxin 
retarded the rate of uptake in all fractions: at 30 
min. the percentages of inhibition were 29, 25, 36 
and 35, respectively, for IP, ATP, PC and EP; at 
60 min. they were 23, 22, 33 and 29, respectively. 
The content of P in the various fractions was 
20.7, 28.8, 10.1 and 46.8 mg %, respectively, for 
IP, ATP, PC and EP; after digitoxin it was 32.8, 
21.3, 7.9 and 43.3, respectively. Pentobarbital de- 
pressed the uptake of P* in all fractions; it in- 
creased the content of IP and PC and decreased 
that of ATP and EP; it also diminished the effects 
of digitoxin on the 4 fractions. (Supported by 
grants-in-aid of research from the Am. Heart Assn. 
and the Utah Heart Assn.) 


1131. Toxic principle of Megalopyge opercu- 
laris. WALTER R. HEARN (introduced by Rus- 
sELL A. Huearns). Depts. of Biochemistry and 
Pharmacology, Baylor Univ. College of Medicine, 
Houston, Tex. 

The larval form of the flannel moth Megalopyge 
opercularis causes a characteristic dermatitis 
when human skin is pierced by its poisonous 
spines. This dermatitis has been recognized in 
south Texas as a clinical entity of varying se- 
verity since 1913 (Foot, J. Exper. Med. 35: 737, 
1922; Micxs, Texas Rep. Biol. & Med. 10: 399, 
1952). Approximately 500 of these ‘puss cater- 
pillars’ were collected in the summer and fall of 
1954 in an attempt to isolate the toxic principle. 
Batches of 50-100 caterpillar skins were extracted 
repeatedly by treatment with solvent in a Waring 
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Blendor. Filtered extracts were tested for activity 
on the human forearm by administering 1 drop toa 
needle scratch; the appearance within 30 min. of 
definite whitish vesicles over the scratch sur- 
rounded by erythema and accompanied by local 
itching sensation was regarded as a positive test, 
Very active extracts produced positive reactions 
within 5 min. Activity was found in aqueous or 
50% methanol extracts, but not in extracts using 
less polar solvents. The activity is not dialyzable, 
is not precipitated by saturation with ammonium 
sulfate and is destroyed by acid hydrolysis but 
not by incubation with proteolytic enzymes. 
Further experiments on the isolation and charac- 
terization of the toxic principle are described. 


1132. Effects of sodium selenite on isolated 
intestine. Max HeEtnricu, JR. (introduced by 
F. E. Keusey). Dept. of Pharmacology, Univ. of 
South Dakota School of Medicine, Vermillion. 
The effect of sodium selenite depends upon the 

part of the isolated rat intestine studied, and also 

upon the time after the addition of selenite. The 
tone of the isolated ileum is generally increased 
by 6 X 10-* M selenite. The increase in tone de- 
velops slowly, beginning in 2-5 min. and increas- 
ing progressively for 10-30 min. Higher concentra- 
tions produce more marked stimulation with 
shorter latent periods. Moderate stimulation can 
be reversed by atropine. Atropine is ineffective 
against high concentrations which respond to 
epinephrine by partial to complete relaxation. 

The duodenum tends to be relaxed by all concen- 

trations, often preceded by stimulation. This bi- 

phasic response frequently follows 6 X 10-§ M 

selenite. Higher concentrations almost invariably 

produce stimulation passing into depression. After 
washing out the selenite there is a marked relaxa- 
tion of both the ileum and the duodenum. Low 
concentrations of selenite tend to depress the 
acetylcholine response of both segments. Increas- 
ing selenite concentrations progressively depress 
the acetylcholine response until it is completely 
abolished by high concentrations. The acetyl- 
choline depression or blockade persist after several 
washings with Tyrodes. The response o’ them 
duodenum to histamine also tends to be dep: essed : 
by low concentrations, and abolished by high 

concentrations, of selenite. Low concentrations 0 

selenite appear to desensitize the gut to tie ef: 

fects of subsequent high concentrations 0: th 
tone. 


1133. Comparative anticoagulant actic. “% 
Warfarin and some 2-acyl-1,3-indan¢' ond 
in rabbits. 8S. Richarp Hersey, J. P’UME 
Saunpers, KENNETH C. OLson anp ALFrvp D 


Gotpstone (introduced by J. H. W:115) 
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Chem. Corps Med. Labs, Army: Medical Ctr., 

Md. 

The probable mechanism of action of the ro- 
denticides Warfarin and 2-pivalyl-1,3-indandione 
is the inhibition of the formation of prothrombin 
or other coagulation factors in the liver. While 
bot!: compounds profoundly depress prothrombin 
time in animals receiving the drugs in small daily 
amounts, it was thought desirable to compare 
Warfarin with 2-pivalyl-1,3-indandione and other 
acy!indandiones for the ability to increase plasma 
coagulation time in rabbits after a single dose, 
using the 1-stage method of Quick. While this 
method does not differentiate among the various 
factors involved in blood coagulation, it does 
yield valuable information about the overall ef- 
fects of anticoagulant compounds. After with- 
drawal of blood for the measurement of normal 
plasma coagulation times, animals were given 
single i.p. injections of Warfarin, 2-pivalyl-, 
2-diphenylacetyl-, 2-phenylacetyl-, and several 
other 2-acyl-1,3-indandiones at 5 and 40 mg/kg 
levels. Plasma coagulation time was then meas- 
ured at 2 hr., 8 hr. and daily thereafter for 4 days 
following administration of the drugs. In terms of 
the maximal ratio of experimental coagulation 
time to preinjection coagulation time, some of the 
compounds tested ranked as follows at the 40 mg/ 
kg level: diphenylacetylindandione (all died); 
pivalylindandione, 71; phenylacetylindandione, 
65; acetylindandione, 11; isovalerylindandione, 
§.7; Warfarin, 3.8. At the 5 mg/kg level, the rank- 
ing was: diphenylacetyl-, 86; pivalyl-, 12; phenyl- 
acetyl-, 8; Warfarin, 4.5; acetyl-, 1.4; isovaleryl-, 
noincrease. In general, the compounds giving high 
ratio values depressed plasma coagulation time 
over a longer time period. 


134. Tachyphylaxis to amines in isolated 
arterial strips. L. C. Henpersuot,* L. A. 
Woops anp M. H. Seevers. Dept. of Pharma- 
cology, Univ. of Michigan, Ann Arbor. 

Spirally cut strips of dog carotid artery sus- 
pended in Krebs solution contract upon addition 
0 the bath fluid of certain sympathomimetic 
amines, histamine and Pitressin but exhibit vari- 
ous degrees of tachyphylaxis to repeated doses, 
each administered after washing. Tachyphylaxis 
ohistamine (5 X 10-' M), amphetamine (10-4 M), 


2nd l-ephedrine (10-* M) and Pitressin (0.027 


‘/ml) was obtained, ranging from a progressively 
liminishing contractile height and rate of con- 
taction with each dose to complete abolition of 


mPonse to the drug. Absence of tachyphylaxis 
so has been observed in certain instances. There 


’é cross tolerance between ephedrine and am- 
phetamine in that a strip which demonstrated 


\#™plete abolition of response to 1 drug did not 


‘spond to the other, while strips showing tachy- 


phylaxis to either drug were sensitive to epi- 
nephrine, histamine and Pitressin. Tachyphylaxis 
to more than 1 drug (e.g. ephedrine and histamine) 
has been produced in the same strip. In rabbit 
aortic as well as in dog carotid arterial strips, 
morphine (up to 10-* M) produced no contractions 
nor did it relax contractions induced by epi- 
nephrine, histamine or ephedrine. 


1135. Effect of 2-methyl,2-n-propyl-1,3-pro- 
panediol dicarbamate (Miltown) on elec- 
trical activity of the brain. CuHar.es D. 
HeNnpLEY, THomas E. Lynes* ann F. M. 
Bercer. Wallace Labs., New Brunswick, N. J. 
Of a series of compounds related to mephenesin, 

the dicarbamate of 2-methyl,2-n-propyl-1,3- 

propanediol proved unusual in having a muscle 
paralyzing action of considerable intensity and 
long duration. In addition, it had a remarkable 
tranquillizing activity in man and animals. In the 
present study, the effect of Miltown on spontane- 
ous electrical activity of the brain was investi- 
gated in curarized cats. Recordings were taken 
from the thalamus, hypothalamus, caudate 
nucleus and cerebral cortex. Miltown, at a dose 
of 20 mg/kg, i.v., caused a marked increase in 
voltage without much slowing of frequency, un- 
less the waking record was unusually fast at the 
start. The increase in voltage was greatest in the 
subcortical areas, particularly in the thalamus, 
and changes usually occurred in these before the 
cortical record was affected. Changes in the record 
usually began shortly after administration but 
there was a delay of 5-30 min. before the effects 
were fully developed, and they persisted for over 
an hour. With larger doses, spindling at 8-10/sec. 
was seen in all leads, and here again the thalamus 
and caudate nucleus seemed to be affected first. 

With still larger doses (80-120 mg/kg) a record 

characteristic of sleep was obtained. The changes 

seen with Miltown will be compared with those 
obtained after administration of mephenesin and 
barbiturates. 


1136. Protective action of Chlorpromazine in 
hemorrhagic shock in rat. 8. G. HersHrey 
AND I. GuccionE.* Depts. of Biology and Anes- 
thesiology, New York Univ. and Beth Israel 
Hosp., New York City. 

Rats pretreated with Chlorpromazine (2.5 mg/ 
100 gm body wt.) were subjected to hypotension 
by hemorrhage of varying magnitude. Blood pres- 
sure was maintained at predetermined levels by 
connecting a carotid artery to volumetric pipettes 
arranged as a self adjusting bleed out—reinfusion 
reservoir. Four categories of hemorrhagic stress 
were studied representing progressively severe 
and protracted hypotension. Maximal blood loss, 
spontaneous uptake and response to blood re- 
placement were measured. Survival was based 
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on a 24-hr. period. Animals were routinely au- 
topsied for gross pathology. Group 1—75 mm Hg 
for 2 hr.; group 2—50 mm for 2 hr.; group 3—65 
mm for 1 hr., 50 mm for 2 hr.; group 4—65 mm 
for 1 hr., 40 mm for 2 hr. Chlorpromazine pre- 
treated rats showed significantly greater survi- 
val rates than controls in groups 1, 2 and 3 as 
well as a negligible tendency to take up blood 
from the reservoir during latter stages of hypo- 
tension. In contrast controls showed a mark- 
ed tendency toward decompensation and blood 
uptake. For these 3 groups there were no sig- 
nificant differences in total bleed out volumes 
and in the degree of protection by Chlorpromazine 
as related to the severity of the hypotensive epi- 
sode. Viscera of treated rats did not show typical 
congestion and hemorrhage invariably seen in 
controls. With drastic shock, in group 4, protection 
was inconsistent, unpredictable and survival was 
not regularly associated with attenuation of de- 
compensatory uptake of blood as noted in less 
severe hemorrhage in groups 1, 2 and 3. (Supported 
in part by research grants (H-1244) from the 
Natl. Heart Inst., Natl. Insts. of Health, PHS 
and the Joseph and Helen Yeamans Levy Fndn., 
Beth Israel Hosp.) 


1137. Toxicity of Spirodon (S.2-676), a new 
spiro-hydantoin. JoHN HipaLco,* WERNER 
WILKEN* anv Victor P. Sereserc. Research 
Div., Cutter Labs., Berkeley, Calif. 

Following the finding of significant anticon- 
vulsant activity in Spirodon (8.2-676), a new 
spiro-hydantoin, preliminary toxicity studies 
were made to compare its toxicity to phenyl- 
hydantoin, and to establish its safety for begin- 
ning clinical trials in human epilepsy. By the oral 
route, no fatalities resulted in mice and rats after 
doses as large as 12 gm/kg. Intraperitoneally the 
LDw was found to be about 5 gm/kg. Dogs toler- 
ated a single administration of 0.8 gm/kg with 
slight ataxia in 1 of 2 dogs. On repeated adminis- 
tration, no change in liver or kidney function 
could be detected in rabbits receiving 0.5 gm/kg 
5 times weekly for 2 weeks. Groups of young rats 
given 125, 250 and 500 mg/kg daily for 5-days-a-wk. 
for 4 wk. showed no inhibition of growth, no sig- 
nificant changes in hematology and no changes in 
organ weights when compared to a control group. 
Microscopic examination of the tissues was nega- 
tive except for evidence of a very slight inhibition 
of cell maturation in the bone marrow at the 
highest dose level. Acute toxicity determinations 
were also made on some derivatives of compound 
8.2-676. 


1138. Inhibition of mouse liver xanthine oxi- 
dase by decaborane. Davip L. HILL Anp 
Cuirrorp J. PoLiarp (introduced by STEPHEN 
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Krop). Chemical Corps Med. Labs., Army Chemi- 

cal Ctr., Md. 

Liver homogenates of albino mice prepared 18 
hr. after intraperitoneal injection of 35 mg/kg 
decaborane showed a Qo, of .15 to .56 for the 
utilization of xanthine as compared with 1.1 to 
3.2 for the liver homogenates of control mice. 
Uric acid production was lower in the treated 
livers than in the controls. This inhibition was not 
reversed by the in vitro addition of ribose, indi- 
cating a mechanism other than that reported for 
borate inhibition of xanthine oxidase by Roush 
and Norris (Arch. Biochem. 29: 344, 1951). Evi- 
dence indicates that this inhibition does not in- 
volve the mechanism of methylene blue stimula- 
tion of xanthine oxidase activity. On the basis of 
recent work by Mackler, Mahler and Green 
(J. Biol. Chem. 210: 149, 1954) on the relation of 
the xanthine oxidase factor, molybdenum, to 
xanthine oxidase-cytochrome activity, it appears 
that the decaborane inhibition may be associated 
with this phase of xanthine utilization. This pos- 
sibility is being further investigated. 


1139. Observations on the rate of hemolysis of 
human and rat erythrocytes in isotonic 
solutions of acetyl choline, choline and 
benzoyl choline. W. C. HoLuanp anv J. H. 
GrauaM.* Dept. of Pharmacology, Vanderbilt 
School of Medicine, Nashville, Tenn. 

Human and rat erythrocytes suspended in iso- 
tonic solutions (0.154 M) of acetyl choline (re- 
crystallized from ethanol) hemolyze to the extent 


40-50% in 2 and 8 hr., respectively. When sus-¥ 


pended in choline-chloride, the cells maintain 


their integrity over much greater intervals of timefl, 


(< 5% hemolysis in 36 hr.). In the acetyl choline 
media little or no hemolysis is observed during 
the 1st hr. of incubation, but as the px falls du¢ 
to the liberation of acetic acid by erythrocyt¢ 
cholinesterase, the rate of hemolysis increases 
Lowering of the pu initially to 5.0-5.5 by the ad 
dition of acetic acid or HCl accelerates the rate 
of hemolysis in acetyl choline media, but not in 
choline solutions. The rapid rate of hemolysis of 
human erythrocytes in acetyl choline media ij 
probably due to 2 factors: the rapid liberation 0 
acetic acid by red cell cholinesterase, and » rela 
tively high permeability to acetyl choline. Whe 
human and rat erythrocytes are placed in an ist 
tonic solution of an ester which is not hydrolyze 
by erythrocyte cholinesterase (benzoyl c)olix! 
chloride) they hemolyze at a rate approximatel 
equal to that observed in choline media. Ti 
presence of atropine in a concentration of 10° 
10-* M diminishes the hemolysis in acetyl] ciolit 
solutions. In isotonic solutions prepared fro! 
crude acetyl choline recrystallized from bu:and 
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(50-80% hemolysis within 30-60 min.). This rapid 
initiul hemolysis was found to be due to the 
presence of small amounts of butyl acetate formed 
during the process of purifying acetyl choline. 
This substance is hydrolyzed at 3-3} the rate of 
acet'| choline. The mode of action of this aliphatic 
ester remains obscure. 


1140. Colloid distribution space in rat liver. 
R. J. Hottoway,* G. F. Leone,* R. F. Mc- 
Evroy, Jr.* anp R. W. Braver. U. S. Naval 
Radiological Defense Lab., San Francisco, Calif. 
The isolated rat liver preparation allows direct, 

continuous recording of concentrations of certain 

radioactive materials in the organ as well as the 
rate of attainment of equilibrium between per- 
fusion medium and tissue. These inherent possi- 
bilities have been applied to the determination of 
the extent and meaning of erythrocyte and plasma 
colloid distribution spaces in the organ. Fe- 
labeled rat erythrocytes injected into the circula- 
tion rapidly attain equilibrium with the tissue. 
Calculations to date indicate that the distribution 
space available to these cells amounts to approxi- 
mately 10% of the hepatic parenchyma. Experi- 
ments with different erythrocyte concentrations 
are under way in order to further define the sig- 
nificance of this space. The distribution of plasma 
olloids was measured by the use of iodinated 
human serum albumin, on the one hand, and by 
homologous rat plasma labeled with Cr*!, on the 
other. The behavior of these substances agreed 
losely but differed from that of the erythrocytes 
in that a) approach to equilibrium distribution 
wags much slower (10 min.), and 6) distribution 
space amounted to 16 to 19% of the tissue. The 
olloid distribution space thus measured approxi- 
mates numerically the sodium space in the same 
‘Missues: a mean value of 19% has been obtained 
‘fr the latter. These data indicate that the colloid 
distribution space occupies virtually the entire 
extracellular fluid space of the liver, and that col- 
oids reaching the liver via the blood stream are 
apidly distributed throughout this entire space. 
fle implications of these findings for an under- 
funding of the relation between plasma ex- 
panders—or plasma colloids—and the hepatic 
parenchyma will be discussed in the light of 
“Pcriments involving the use of erythrocyte-free 


Perfusion media of varying plasma protein con- - 


titrations at partial pressures of oxygen in the 


Ml. Analgetic power of chlorpromazine 
alone and in combination with morphine. 
R. W. Houpe anp 8. L. WaLLENsTEIN.* Memo- 
nal Cancer Ctr., New York City. 

Chlorpromazine has been reported to augment 
he effects of narcotics in laboratory animals and 
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man, Sadove et al. (J.A.M.A. 155: 626, 1954) indi- 
cated that chlorpromazine given with narcotics 
significantly reduced narcotic requirements and 
provided equal or better analgesia than higher 
doses of narcotics alone in 18 cancer patients. The 
present study was an attempt to confirm these 
observations under experimental conditions in 
which suitable controls were employed. Thirty- 
four hospitalized cancer patients with severe pain 
were administered sterile saline, 25 mg chlor- 
promazine, 10 mg morphine sulfate, and 25 mg 
chlorpromazine plus 10 mg morphine sulfate i.m., 
in a randomized order. Each patient received all 
of these medications so as to serve as his own con- 
trol, and in 27 patients replicated data were ob- 
tained. The experimental procedure was identical 
to that reported previously (Federation Proc. 13: 
1208, 1954). Mean relief scores for each drug were: 
saline—3.13, chlorpromazine—3.90, morphine— 
6.49, morphine plus chlorpromazine—6.44. Analy- 
sis of variance and factorial analysis of treatment 
effects demonstrated that the highly significant 
treatment variance was due almost entirely to the 
morphine effect (P < 0.01). The variances due to 
the chlorpromazine effect and to ‘interaction’ 
(the effect of combining morphine and chlor- 
promazine) were within the limits of the experi- 
mental assay error. Single doses of 25 mg of 
chlorpromazine alone exhibited no significant 
analgesic effect as compared with saline. The 
effect of the combination of morphine and chlor- 
promazine was essentially the same as the anal- 
gesic effect of morphine alone in these patients. 


1142. Biochemorphology of renal tubular 
transport of some benzoic acids. I. In vitro. 
K. C. Huane* anv P. K. KNogrex, Univ. of 
Louisville, Louisville, Ky. 

The uptake by slices of dog kidney in 1 hr. at 
30°C with oxygenation and a concentration in the 
medium of 0.05-0.07 mM, and the filtration through 
cellophane of solutions in dog serum in concentra- 
tions of 0.25-40 mm were studied for 12 iodine- 
containing benzoic acids. The S/M ratios varied 
from 3 to 14, as compared with 10 for p-amino- 
hippurate and 1 for iodate. Protein binding ap- 
peared to conform to the Freundlich equation 
y = Kx"" where y is the bound and x the unbound 
concentration. The data indicate some positive 
correlation of protein-binding and S/M ratio. 
These values were highest with 2-OH diiodo, 
2-NHgediiodo and 3-amino triiodo benzoic acids, 
and were reduced by acetylation of the amino 
compounds. S/M ratios were not reduced by ex- 
posing the slices to 80°C for 5 min., or to Benemid. 
High S/M ratios were obtained both for com- 
pounds that were reabsorbed or secreted by the 
tubules in vivo. 
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1143. Cardiac actions of tetrahydrozoline 
(Tyzine). D. E. Hutcneon, A. ScRIABINE* AND 
VioLtet NiEsiER.* Research Labs., Chas. Pfizer 
and Co., Inc., Brooklyn, N. Y. 
Tetrahydrozoline (dl 2-(1,2,3,4-tetrahydro-1- 

naphthy])-imidazoline) is a pressor substance with 

a moderately prolonged duration of action 

(HutcHEon et al., J. Pharmacol. in press, 1955). 

In rabbits, dogs and monkeys under sodium 

pentobarbital, tetrahydrozoline caused a brady- 

cardia which was only partially relieved by 0.5 

mg atropine sulphate. The administration of 

atropine followed by 1.0 mg ephedrine increased 
the heart rate after tetrahydrozoline. Oral doses 
of tetrahydrozoline up to 10 mg/kg caused no 
other cardiac arrhythmias. Tetrahydrozoline was 
tested for its effect on the incidence of ventricular 
fibrillation induced by harman methosulphate 
and epinephrine in cats under sodium pentobarbi- 
tal. When tetrahydrozoline (5 mg/kg) was injected 
1 min. before harman methosulphate, the inci- 
dence of fibrillation was 4/10; in the controls the 
incidence was 10/10. In a study of the action of 
tetrahydrozoline on 24, isolated, cat’s papillary 
muscle preparations the incidence of epinephrine 
induced automaticity was found to be significantly 
reduced by tetrahydrozoline (2 X 10-5). The ex- 
citability of the myocardium was not affected in 
these concentrations and the contractile force was 

not depressed in concentrations up to 1 X 10-5. 

No significant reduction in the coronary outflow of 

isolated perfused cats’ hearts was observed by 

tetrahydrozoline in doses as high as 0.5 mg. The 
rate of contraction and the force of isolated cats’ 
auricles were decreased by concentrations of 
1.6-6.4 X 10-5. The effect of tetrahydrozoline on 
cardiac output in dogs under sodium pentobarbital 
was studied by the dye method. There was no ap- 
parent increase in cardiac output in doses which 
raised the peripheral resistance and elevated the 
blood pressure. (Tyzine is the trade-mark of Chas. 
Pfizer and Co., Inc., for tetrahydrozoline). 


1144. Withdrawal symptoms in ‘primary’ 
meperidine addicts. H. IsBpeuu. Natl. Inst. of 
Mental Health Addiction Research Ctr., PHS 
Hosp., Lexington, Ky. 

Four meperidine addicts, who had never been 
addicted to morphine (‘primary’ meperidine ad- 
dicts) and whose histories were corroborated by 
their families or physicians, were stabilized on 
1200-3200 mg of meperidine daily for 5-14 days. 
Nalorphine was ineffective in precipitating 
abstinence unless the stabilization dose of meperi- 
dine was 1600 mg daily, or more. Following abrupt 
withdrawal of meperidine, all 4 patients developed 
abstinence symptoms which differed from those 
observed after withdrawal of morphine in that 
signs of autonomic dysfunction were not as 
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prominent, whereas restlessness and muscular 
twitching were more severe. Peak intensiiy of 
abstinence was reached in 7-12 hr. Objective 
symptoms disappeared rapidly in 3-5 days. Simul- 
taneously, similar observations were made on 2 
patients who were addicted to meperidine but 
who gave histories of having previously been ad- 
dicted to morphine or codeine. The symptoms and 
course following withdrawal of meperidine from 
these 2 ‘secondary’ addicts were identical with 
those observed in the ‘primary’ addicts. It is con- 
cluded that previous addiction to an opiate is not 
a necessary requisite for the development of Mect; 
physical dependence on meperidine. 














1145. Tolerance to diethylamide of lysergic 
acid (LSD-25). H. Ispexty, H. F. Fraser, A. 
WIKLER AND R. E. Be.ievi.ie.* Natl. Inst. of 
Mental Health Addiction Research Ctr., PHS, 
Hosp., Lexington, Ky. 
There is practically no information concerningi 

chronic intoxication with the diethylamide o 

lysergic acid (LSD-25). It was noted that when 

former morphine addicts were given 1 or more 
doses the degree of LSD-effect declined rapidly. Ben 

Eleven patients were given 10 yg, increasing tomy t 

30 wg of LSD orally twice daily for 3 days. Onfeno, 

the 4th day, 75 ug of LSD induced only mildiomp 

mental effects. After 3 days of placebo adminis-ore , 

tration, 75 wg of LSD induced marked to severe, an 

mental effects. In another experiment, adminisqoyn 
tration of 20 ug of LSD, increasing to 75 ug onc@omp 
daily, also induced a high degree of tolerance tof hio- 
the mental effects. In 12 patients, pupillary sizef@hort, 
amplitude of knee jerk and systolic blood pressurqihin, 
were measured. Mental effects were gauged byMceto 
means of a questionnaire. These patients receivedi3 mj, 

LSD once daily for 7-42 days. In 5 cases, the dosqMoge, | 

was increased from 50 to 180 ug of LSD daily; iffemic; 

6 cases, dose was maintained at 1-2 wg/kg orallt wo 

daily; 1 patient withdrew from the experimenf§arha, 

after 9 days. In all patients, tolerance to al! th 
effects measured was evident in less than 7 days 

Once tolerance was developed, amounts o! LSD 

4 times as great as the doses to which the p:tient 

were tolerant were not as effective as the standar 

dose prior to chronic administration. Tolcrand 
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was completely lost 3 days after discontin atic M47, ) 
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1146. Preconvulsant latent periods ©! byg Hazy. 
drazides and their acetone deriv: !ivegj In «& 
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EuizABETH H. JENNY* AND Cari C. PFr: FFE 







Dept. of Pharmacology, Emory Univ. Sc'0ol Ghreste; 
Medicine, Emory University, Ga. Pveral 
At previous meetings we have reported «in tliMestic 
convulsant effects of semicarbazide (amin: IredfMetric;, 
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and :he increased excretion of xanthurenic acid 
after tyrptophane loading in hydrazide poisoned 
dogs. At the present time we have tested over 30 
simpi2 hydrazides for convulsant action and have 
founc the dihydrazide thiocarbohydrazide with an 
LDs) i1 the mouse of 37 um/kg (3.9 mg/kg) to be 
the most potent. Biehl and Vilter have suggested 
that isoniazid combines with pyridoxal and causes 
iisrapid excretion from the body. The convulsions 

ay therefore be the result of acute pyridoxine 
deficiency. If this is the explanation then hy- 
drazides in the form of hydrazones should be less 
active in causing convulsions. This is true for the 
semicarbazones of pyruvic acid, pyridoxal, aceto- 
phenone, benzophenone and all the insoluble semi- 
arbazones we have tested. All are inactive. The 
semicarbazones of acetone, methyl-ethyl ketone, 
diecthyl-ketone and methyl-butyl ketone and 
acetonethiosemicarbazone are all convulsant. 
Acetone semicarbazone is a more potent convul- 
pant than semicarbazide even though acetone in 
arge doses is capable of completely antagonizing 
semicarbazide convulsions. The possibility exists 
hat acetone semicarbazone being less water solu- 
‘lemay cross the blood-brain barrier more rapidly. 
To test this hypothesis we have injected intra- 
enously increasingly large doses of 7 of these 
ompounds and determined the latent period be- 
ore convulsions began. This latent period should 


Té@e an index of the rapidity with which the com- 
bounds reach the central nervous system. The 
‘ompounds appear to fall into 3 distinct classes. 


hio-carbohydrazide and isoniazid have the 
hortest preconvulsant latent period, 13 and 17 
in. respectively. Thiosemicarbazide and its 
cetone derivative have a latent period of 41 and 
8 min. which is not shortened by increasing the 
ose. Semicarbazide, carbohydrazide and acetone 
emicarbazone have a latent period of 23-27 min. 
t would therefore appear that acetone semi- 
arbazone does not cross the blood brain barrier 
aster than semicarbazide but is a more potent 
onvulsant compound for as yet unknown reasons. 
his research was supported in part by a PHS 
ant.) 


l47, Normal blood cholinesterase activity in 
several animal species, including domestic 
fowls. Carter D. JoHNsTON* AND Lioyp W. 
Hazteton. Hazleton Labs., Falls Church, Va. 

In connection with toxicity studies on anti- 
dlinesterase type insecticides, blood cho- 
hesterase (ChE) determinations were made on 
veral species of animals, including various do- 
estic fowls. Enzyme assays were done mano- 
etricully following the method of Nachmanson 
hd Rothenberg"(WJ*% Biol. Chem. 158: 653, 1945), 
sing acetylcholine (ACh) as the substrate. For 
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fowls the plasma activity was determined, and for 
the cow (and calf), whole blood. Blood from dog 
and rat was centrifuged and the ChE activity de- 
termined on the washed cells and plasma sepa- 
rately. Cat plasma only was used to compare ACh 
with butyrylcholine (BuCh) as a substrate. The 
following mean normal values of ChE activity (in 


- wl/ml blood or plasma/min.) were found: cow, 


44.8; calf, 39.3; dog (Rbc), 12.7; dog (plasma), 
36.9; rat (RBC), 8.5; rat (plasma), 45.6; duck, 
22.8; goose, 13.1; turkey, 41.2; cat (plasma, ACh), 
19.9; and cat (plasma, BuCh), 37.2. In more limited 
studies, comparisons were obtained between 
manometric, electrometric and colorimetric (MET- 
caLF, J. Econ. Entomol. 44: 883, 1952) methods of 
ChE assay on some species. 


1148. Liver functions in chick embryo— 
studies involving S*®*BSP and P#CrPO, 
colloid. L. M. Juuian,* J. S. Kress* ann R. W. 
BravEr. School of Veterinary Medicine, Univ. of 
California, Davis, and U. S. Naval Radiological 
Defense Lab., San Francisco, Calif. 

To shed further light on the problem of dissoci- 
ation of liver functions, experiments have been 
conducted concerning various functions in the 
developing liver of the chick embryo. Results con- 
cerning sulfobromophthalein (BSP) handling, and 
concerning RE activity of this organ, will be re- 
ported. Accumulation of S*BSP in the liver fol- 
lowing intravenous administration can be demon- 
strated as early as day 8 of development; the 
process is rapid even at this stage so that maximal 
uptake is attained within about 5 min. Using small 
doses of BSP (0.05 mg) the ratio: BSP in liver/BSP 
in yolk or in eviscerated carcass provides a sensi- 
tive indication of rapid increase of liver activity 
between days 8 and 13. The effect of total dose on 
this ratio has been studied; in older chick embryos 
doses of the order of 0.1 mg/gm result in distribu- 
tion ratios comparable to those seen in 8- to 10-day 
embryos with doses of 0.01 mg/gm, and provide a 
means of following later development of liver 
function. Excretion of BSP into bile has been 
observed as early as isolation of the gallbladder 
has been feasible. Chromatographic analyses of 
liver and of bile ‘BSP’ will be presented. BSP was 
not found in intestinal contents until shortly be- 
fore hatching, suggesting that the chick embryo 
liver secretes bile into a substantially closed extra- 
hepatic tract, all bile formed being stored in 
bladder and ducts. CrPO, colloid administered in 
the same fashion as BSP is accumulated in spleen, 
lung and yolk sac to a greater extent than in the 
liver, providing further evidence for dissociation 
of the functions of the RE-system and the accumu- 
lation of soluble liver-seeking dyes. The results 
will be discussed from the point of view of the time 
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course of development of functions associated with 
the hepatic parenchyma and their relation to 
morphologic changes. 


1149. Effects of cardiac glycosides and other 
compounds on cation transport in human 
erythrocytes. J. B. Kaun, Jr. anp G. H. 


AcuEeson. Dept. of Pharmacology, Univ. of 
Cincinnati College of Medicine, Cincinnati, 
Ohio. 


Human whole blood was stored for 6 or 7 days at 
3°C with anticoagulant and glucose. One portion 
was then incubated with a drug at 37°C for 4-8 
hr., and samples taken at intervals. Hematocrit, 
erythrocyte and plasma potassium and sodium, 
and whole blood potassium and sodium were 
determined. The other portion was treated simi- 
larly without adding drug. Ouabain, strophanthin, 
strophanthidin, 3-acetylstrophanthidin and digi- 
toxin decreased the influx of potassium into the 
cold-stored cells, as well as the efflux of sodium. 
This confirms the results of Schatzmann (Helvet. 
physiol. et pharmacol acta 11: 346, 1953) with 
‘Strophosid’, 2.5 and 25 X 10-* M strophanthidin, 
and 27 X 10-*§ M digitoxigenin. Concentration- 
action studies showed that 4 X 10-® ouabain 
inhibits by 50% 1) the transport incold-storederyth- 
rocytes, and 2) the influx of K** in fresh erythro- 
cytes at 37°C. Evidence exists that veratridine and 
cevadine prevent the re-entry of potassium into 
stimulated nerve. Veratridine (1.5 xX 10-4 M), 
cevadine (2.0 X 10-* M) protoveratrine (1.3 X 
10-* M) and CaB-117b (a tertiary alkamine ester 
veratrum alkaloid, 1.8 X 10-* M) were, however, 
without effect on the transport of sodium and po- 
tassium in cold-stored erythrocytes, as were 
tetraethylammonium (6 X 10-* M), epinephrine 
(5.5 X 10-§ M), d-tubocurarine (1.4 xX 10-* M), 
andromedotoxin (1:10) and diisopropylphospho- 
stigmine (5 X 10-* M). All compounds except the 
last 3 have positive inotropic effects on the heart. 


1150. 2-Amino-5-chlorobenzoxazole (McN- 
485), a long-acting spinal cord-depressant. 
Kazuya Kamiso AND GEORGE B. KoE Le. Dept. 
of Physiology and Pharmacology, Grad. School of 
Medicine, Univ. of Pennsylvania, Philadelphia. 
2-Amino-5-chlorobenzoxazole (McN-485) was 

compared with several known spinal cord-depres- 

sants in spinal or anesthetized cats using standard 
techniques for measuring reflex activity. One 
mg/kg of McN-485 i.v. caused slight inhibition of 
the flexor reflex; at 2.0 to 5.0 mg/kg i.v., inhibition 
varied from 50 to 100%, and half-recovery failed 
to occur during the subsequent periods of observa- 
tion (1-4 hr.); at the same dosage range the knee 
jerk was modified only slightly. In identical prep- 
arations, 20.0 mg/kg of Mephenesin produced ap- 
proximately 50% inhibition of the flexor reflex; 
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half-recovery times in 7 cats varied from 3 to 32%; 
min. The other compounds tested (benzimidazole, Miu} 
2,2-diethyl 1,3-propanediol, 6-methyl-2-:mino. res 
benzthiazole) had durations of action in the samen, 
range as Mephenesin when equipotent doses werefiy, 
given. When McN-485 was injected shortly after re-Bi io, 
covery from aneffective dose of Mephenesin, thede on 
gree of inhibition was lower than when it was adijre 
ministered initially, suggesting a protective effectfif,., 
at receptor sites hy sub-threshold concentrationsiiyy 
of the latter drug. Facilitation of the knee jerk by y,, 
stimulation of the contralateral sciatic nerve wa }, 
blocked completely by 5.0-10.0 mg/kg of McN-485,8 in 
higher doses were required to prevent the init} 
hibitory effect of stimulation of the ipsilaters 1g 
sciatic. High doses of McN-485 and Mephenesitfii,,, 
blocked indirect stimulation of the flexor muscled on, 
of the foreleg and hindleg; the foreleg flexors werd sto, 
considerably more sensitive to this action of botlfiis 
these drugs and d-tubocurarine. (This study wand 
supported by a grant from MeNeil Labs., Inc.) apid 
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1151. Simultaneous respiratory minut 











volume and tooth pulp threshold changem '° 
following morphine or levorphan in rabbits adi 
H. H. Keasurne, G. K. W. Yu,* C. Mrtcuewigg 4! 
AND E. G. Gross. Dept. of Pharmacology, Colleg Pha 
of Medicine, Sate Univ. of Iowa, Iowa City. a 

re 


Simultaneous measurements of the changes i 
threshold of electrical stimulation of the toot 
pulp (modification of the method of Van FLEIs 
AND Douivo, Helvet. physiol. et pharmacol. acta. 1 
305, 1953) and of respiratory minute volume we 
made in groups of 8 rabbits at 15, 30, 45, 60, 75, 
120, 150, 180, 210 and 240 min. following the intrs 
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venous administration of morphine sulfate ogP’'P 


levorphan tartrate. The effects of variations in th a kg 
aDbit 


experimental procedures will be discussed. T 
dose response curves for levorphan tartrate fro 
0.001-0.016 mm/kg and morphine sulfate fro 
0.004-0.032 mm/kg will be presented. In genera 
levorphan is about twice as active as morphine ¢ 
a molar basis. However, levorphan 0.004 produce’ 
significantly less respiratory depression thin tig {Ne 
corresponding morphine doses of 0.008 mm/i@™yem 
during the last 2 hr. 
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1152. Nature of Antagonism of Nalorphine! 
respiratory depression induced by mo 
phine in man. ARTHUR S. Keats AND JOHN 
MitTHoEFEeR.* Mary Imogene Bassett Hosp 
Cooperstown, N. Y. 
Effective alveolar ventilation and alveol:: pQ 

were measured continuously while normal s1ibje¢ 

breathed 100% O2 or 3-4% COz in O- both bef 

and after the administration of morphine 4 

Nalorphine. Both drugs were given intrave10u! 

(10 mg/70 kg of body weight). In 7 subjec's m 

phine produced a 22% decrease in alveolar venti 
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to 32 Btion with an increase of 4mm in alveolar pCO, with 
azole, Bubjects breathing Oz. Changes in the respiratory 
:mino- response to inspired CO, in Oz were of the same 
> SameMimagnitude and in the same direction. When 
3 Were alorohine was given 1 hr. after morphine and the 
iter re-Mmeasurements repeated, no reversal of the respira- 
thedef&tory depression occurred either in O. or CO, in Oz 
(a8 adf@preathing. In 2 subjects an increase in depression 
> effectiiivas observed. Four subjects were then given 15 
-ationsiiing of morphine s.c. 5-8 hr. prior to the test and the 
erk byfxact procedure repeated. Here Nalorphine given 
ve wail br. after morphine produced a marked stimula- 
N -485;B ion of respiration. Ventilation was increased 40% 
she in-yith a decrease of 4 mm pCO, with subjects breath- 
lateraling O.. The ventilatory response to inspired CO, 
renesilliyas increased 25% with a 3 mm decrease in pCO, 
nusclegompared to pre-Nalorphine responses. It is postu- 
rs Wer@Mated that Nalorphine becomes a morphine antago- 
of botiihist only after physical dependence has developed 
dy waiiind that physical dependence can develop very 
ne.) Rapidly. 




















ninut@3. A Nalorphine analogue as an antagonist 
hange *° blood changes induced by narcotic 
abbits @dministration. E. F. Kerru,* B. DEBorr 
cHeLifg AND A. E. Muxometa.* Dept. of Physiology and 
Colleg Pharmacology, Univ. of North Dakota School of 
Medicine, Grand Forks, N. Dak. 
























nges i Previous investigations had indicated that 
e toot lorphine was effective in inhibiting the hyper- 


rLerscapycemic effect of morphine, racemorphan, alpha- 
acta, Ugrodine and dihydromorphinone. This report 
ne weruumarizes the effect of Ro 1-7700 (Hoffmann-La- 
), 75, 0" he analogue of Nalorphine) upon the hyper- 
e intra ycemic effect of morphine, alphaprodine and 
fate ae’Phan (Hoffmann-LaRoche). Ro 1-7700, 1 
ns in thgs/kg, had no effect upon blood sugar in the 
ed. Tigpdbit. Levorphan, 2 mg/kg and morphine 5 


ite fromes/kg, elicited a hyperglycemic response of 11% 
te frommd 26%, respectively. The maximum occurred at 
generar lhr. observation. Alphaprodine, 5 mg/kg, pro- 


phine ¢ ced a 40% increase at the }-hr. observation. Ro 
roduee 7700, when injected and followed immediately by 
than tie jection of morphine, obliterated the hyper- 
- ma/igpyeemic response. Ro 1-7700, a half hour after the 

orphine, reduced the blood sugar response at 

he l-hr. observation. Levorphan and Ro 1-7700, 
»yhine @#ven simultaneously, resulted in a hypoglycemia 
y mom hr. after the injection in 8 of the 10 animals ob- 
Joun @@rved with a return to normal at 1 hr. Alpha- 
| Hos#™odine and Ro 1-7700, given simultaneously, 
sulted in no change in the blood sugar levels. 
bservation of the formed elements of circulating 
ood indicate that there are some changes in the 
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th bef mponents. These changes will be discussed. 
pine ammided in part by PHS Grant #B 645.) 
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4. Localization of rare earths in E. histo- 
lytiea. Metvin KEeRNER* AND Hamitton H. 
AxpERSON. Dept. of Pharmacology and Exptl. 
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Therapeutics, School of Medicine, Univ. of Cali- 

fornia, San Francisco. 

Stern and Steinberg (Biochim. et biophys. acta, 
11: 553, 1953) have demonstrated the combination 
of rare earth salts with the high polymer sodium 
salt of desoxyribonucleic acid (DNA). Caspersson 
(Skandinav. Arch. f. Physiol., Supp’l. 8: 73, 1936) 
has employed lanthanum containing reagents for 
the fixation of nucleic acid structures in chromo- 
somes of drosophila. This laboratory has studied 
the ability of the rare earths, yttrium and cerium, 
to tie up with the nuclear constituents of EZ. 
histolytica in culture, in order to study nuclear 
structure and function. It has been shown qualita- 
tively that yttrium and cerium complex with the 
nuclear constituents of E. histolytca and this phe- 
nomenon has been studied with ultraviolet, radio- 
active and staining techniques. (Supported, in 
part, by the Natl. Insts. of Health, Bethesda, Md.) 


1155. Effect of ACTH and intravenous iron in 
experimental traumatic shock. Irvin I. 
KisBEy* AND Donn L. Situ. Dept. of Pharma- 
cology, Univ. of Colorado School of Medcine, 
Denver. 

Recent investigations have shown that ACTH 
exerts a beneficial effect in traumatic shock of 
intestinal origin. (SmitH AND D’Amour, J. 
Pharmacol & Exper. Therap. 106: 429, 1952). Sub- 
sequent studies have resulted in the finding that 
intravenous iron significantly reduces survival 
time in the albino rat following intestinal trauma. 
Experiments were conducted to determine if the 
administration of ACTH would overcome the 
deleterious effect of iron injection. The mean sur- 
vival times and liver iron values were determined 
for the following experimental groups: 1) control 
animals 120 min., liver iron 63 ug/gm of liver; 2) 
ACTH alone after trauma 187 min., 72 ug; 3) 
ACTH after iron and trauma 58 min., 55 ug; 4) 
iron alone prior to trauma, 59 min., 31 ug; 4) iron 
and trauma during hypothermia 190 min., 68 yg; 
6) trauma during hypothermia 195 min., 45 yg. 
It appears that administration of ACTH does 
not overcome the effects of intravenous iron 
in the type of experimental shock employed. It is 
noted that the liver iron values following ACTH 
injection are increased over those observed when 
iron alone was administered. Hypothermia does 
obviate the effect of intravenous iron in this situa- 
tion. It is possible that the deleterious effects of 
iron in experimental traumatic shock may be due 
to a peripheral vascular activity rather than 
metabolic activity of the injected iron. 


1156. Actions of selective anti-cholinesterase 
compounds on isolated intestinal segments. 
THEeoporE QO. Kina (introduced by _ T. 
Koppanyi). Univ. of Wyoming College of Phar- 
macy, Laramie. 
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The pharmacodynamic actions of several com- 
pounds reported to be selective inhibitors of 
specific and nonspecific cholinesterases were 
studied on isolated segments of rabbit intestine. 
The modification of the contractile responses of 
this preparation to acetylcholine, butyrylcholine 
and methacholine by prior exposure to the cholin- 
esterase inhibitors was observed. Burroughs- 
Wellcome Compound No. 53-67 [1,5-bis-(allyldi- 
methylammoniumpheny])penta-3-one dibromide] 
and Hoffmann-La Roche Compound No. Ro 2-1250 
(Nu 1250, the $N-p-chlorophenyl-N-methyl 
carbamate ester of m-hydroxyphenyltrimethyl- 
ammonium bromide), reported to be specific 
antagonists of ‘true’ AChE, in concentrations of 
10-7 and 10-* gm/ml were found to potentiate 
contractions induced by MeCh, a substrate of 
AChE. However, Compound No. 53-67 had very 
little effect on ACh(10~’) contractions while 
Compound No. Ro 2-1250 in concentrations of 10-8 
to 10-* caused inhibition of the ACh response. The 
latter compound also, paradoxically, potentiated 
contractions induced by BuCh, a substrate of non- 
specific ChE. Hoffmann-La Roche Compound No. 
Ro 2-0683 [Nu 683, the dimethyl-carbamate ester 
of (2 - hydroxy - 5 - phenylbenzyl) - trimethylam- 
monium bromide], a potent inhibitor of the non- 
specific enzyme, in a concentration of 107’, 
potentiated the BuCh response, failed to 
potentiate MeCh contractions, and inhibited the 
action of ACh(10-8 and 10-7). The actions of these 
3 anticholinesterase compounds will be compared 
with the corresponding effects of neostigmine, 
physostigmine and DFP. 


1157. Pharmacological effects of p-xylylene- 
bis (isoquinolinium bromide). THEODORE O. 
Kine (introduced by T. Koppanyr). Univ. of 
Wyoming College of Pharmacy, Laramie. 

In an earlier report (Federation Proc. 10: 315, 
1951) on the curarimimetic activity of a series of 
isoquinolinium compounds it was demonstrated 
that pentamethylenebis (isoquinolinium bromide) 
and p-xylylenebis(isoquinolinum bromide) greatly 
potentiate the pressor response to acetylcholine 
in atropinized dogs. Further experiments have been 
performed to analyze this phenomenon. The p- 
xylylene compound in doses of 0.05-0.5 mg/kg was 
found to be capable of potentiating the pressor 
effects of acetylcholine (0.25-5.0 mg/kg) and to a 
lesser extent those of equal doses of butyryl- 
choline. This potentiation is short-lived wearing 
off within an hour following which additional doses 
of the isoquinolinium compound will reinstate po- 
tentiation. The muscarinic vasodepressor action of 
acetylcholine (0.005 mg/kg) was potentiated to a 
less marked degree by 0.01 mg/kg of the p-xylylene 
compound but the analogous action of butyryl- 
choline was not affected while that of metha- 
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choline (0.001 mg/kg) was reduced. The hemomtin 
dynamic vasodepressor effects of periphers! vag 
stimulation are blocked by administration ¢ 
0.05 mg/kg of the p-xylylene compound in cat; 
but not in dogs. In an attempt to establish th 
minimal effective dose of the p-xylylene com 
pound increasing doses beginning with 0.00 
mg/kg were given to atropinized dogs and eac 
dose was tested against acetylcholine and butyry 
choline. Small doses (0.001-0.01 mg/kg) we 
found to inhibit the vasopressor actions of bot 
choline derivatives and to prevent the develop 
ment of butyrylcholine potentiation when high! 
doses were reached. In addition the small dosg 
prevented the development of full potentiation « 
acetylcholine effects regularly induced by a 
ministration of 0.1-1.0 mg/kg of p-xylylenebi 
(isoquinolinium bromide). Nicotine  salicylat 
(0.25 mg/kg) pressor effects were not modified b 
prior administration of the p-xylylene compoun 


1158. Blood epinephrine levels in dogs follo 
ing the intravenous administration of nic 
tine sulfate. J. C. Kiser,* W. T. BooueEr’* a) 
D. T. Warts. Dept. of Pharmacology, We 
Virginia Univ. Med. School, Morgantown. 
The isolated rat uterus, automatically stim 

lated (GappuM AND LemBEcK, Brit. J. Pharmac 

4: 401, 1949) has been used to quantitative 

estimate the epinephrine content of arterial blog 

after the administration of nicotine sulfate. Blog 
pressure was recorded in the femoral artery | 
conventional methods. Several blood sampl 
were collected from the opposite femoral arte 

during the hypertensive episode following the a 

ministration of nicotine via the femoral vei =» 

Epinephrine blood levels closely paralleled ti, , 9 

increase in blood pressure and disappeared fro 

the circulation at the time the blood pressure 

turned to normal. Nicotine doses of 0.02, 0.1 a 

0.6 mg/kg, gave maximum epinephrine levels 

7:2, 50.9 and 39.9 mu/ml (1 mp = 0.001 ug), 

spectively. The values are averages for 4 dogs. 

2 experiments in which paralytic doses of 

mg/kg, of nicotine sulfate were given there was 

increase in blood pressure and no detect:ble | 
crease in circulating epinephrine. These expe 
ments have shown that physiologically sig 1ifics 
quantities of epinephrine are released in ‘he ¢ 
culating blood following the administr: ‘ion 
nicotine and that the blood epinephrii> leq. 
parallels the increase in arterial pressure. 


1159. Biochemorphology of renal 
transport of some benzoic acids. II. | 
P. K. Knoreret anp K. C. Huane.* | 
Louisville, Louisville, Ky. 
The compounds of the preceding study “4 
given intravenously in priming doses and « 
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tinuous infusions to dogs in Amytal anesthesia. 
Radiograms were made and plasma, urine and 
kidneys were analyzed. Glomerular filtration of 
the compounds was calculated from clearance of 
creatinine or inulin and plasma concentration of 
unbound compound. The 3 mono-iodobenzoates, 
9.0H and 2NH, diiodobenzoates and the acetyl 
derivative of the latter were reabsorbed by the 
renal tubules, although not completely at any of 
the doses used. Toxicity prevented increasing the 
load to the tubules to determine a TM. 3NH2, 
B-acetyl-amino, 3,5- diacetylamino, triiodobenzoic 
acids and 4-acetylamino diiodobenzoic acid were 
secreted by the renal tubules. The 3 latter were 
present in urine in high concentration, were 
olerated in large doses and concentrations in the 
kidney were achieved at which nephrograms were 
obtained. In general, concentration of the com- 
pounds in the kidney appeared to be related to 
protein-binding. 


100. Hypoglycemia produced by continuous 
infusion of sodium mesoxalate into the 
pancreatic artery in the dog. YoOsHITO 
KoBAYASHI AND SHIGeERU Onasui.* Dept. of 
Pharmacology, Univ. of Tokyo, Japan. 

The results of the experiments previously re- 
borted on the hypoglycemic effect of calcium and 
odium mesoxalate (Federation Proc. 12: 336, 1953) 
uggested the possibility that this effect might be 
elated to the increased secretion of insulin oc- 
aioned by the administration of these 
ompounds. In order to ascertain the mesoxalate- 
nsulin relation, sodium mesoxalate was intro- 
ued directly into the pancreatic circulation. 
Jsing dogs as experimental animals, the com- 
bound was infused continuously for 6-7 hr. into 
he pancreatico-duodenal artery at the rate of 
ml/min. Various concentrations of the compound 
ere employed, namely, 4.0%, 1.6%, 1.2% and 
8%, of which the 1.6% solution was isotonic, the 
ower concentrations having been made isotonic 
y adding proper amounts of NaCl. A marked 
ypoglycemia (20-30 mg/100 ml) was obtained 
ith concentrations of 1.2% and higher, but not 
vith lower ones. When the mesoxalate was infused 
to the jugular vein, a significant hypoglycemia 
as demonstrated only with relatively high con- 
fitrations (such as 4.0%), whereas its adminis- 
ation into the portal vein induced only a slight 
epression of the blood sugar level. The blood 
tleium level remained normal throughout the 
riod of experiment. 


l6l. Metabolic studies of allyl alcohol. I. 
Effect on oxygen uptake of tissue slices. 
J.K. Kopama,* V. C. SuTHERLAND* ANnp C. H. 
Hin. Dept. of Pharmacology and Exptl. Thera- 
peutics, Univ. of California School of Medicine, 
San Francisco. 
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Qo, alteration of tissue slices from fasted rats 
treated with allyl alcohol was measured using 
standard manometric technics. The rats were 
given intragastrically 60 or 120 mg/kg, killed at 
different time intervals, and the tissues harvested. 
The suspending media used were a) modified 
Krebs-Ringer-phosphate solution containing 0.2% 
glucose and b) the same solution without glucose. 
No significant change in oxygen uptake of cerebral 
cortex slices was apparent at either dose level. At 
60 mg/kg significant depression was evident with 
liver slices in glucose-containing medium during 
the 2nd and 3rd hr. of incubation; stimulation was 
seen with the kidney slices within 1 hr. of incuba- 
tion only, in the absence of glucose. At 120 mg/kg, 
whereas oxygen uptake was markedly depressed 
with the liver slices in both media, pronounced 
stimulation was recorded with the kidney slices 
in both media. A tendency towards a greater 
alteration in respiration occurred with the liver 
slices in the presence of glucose. (Supported in 
part by a grant from the Shell Develop. Co.) 


1162. Histochemical identification of acetyl- 
cholinesterase in cholinergic, adrenergic 
and sensory neurons of the cat, rabbit and 
rhesus monkey. GeorGE B. Koe..e. Dept. of 
Physiology and Pharmacology, Grad. School. of 
Medicine, Univ. of Pennsylvania, Philadelphia. 
Earlier histochemical studies employing the 

acetylthiocholine (AThCh) and_ butylylthio- 

choline (BuThCh) method (J. Pharmacol. & Exper. 

Therap. 103: 153, 1951) indicated that in the cat 

acetyl- (specific, true) cholinesterase (AChE) is 

confined largely to the motor endplate and 
cholinergic neurones, whereas in the rabbit 
adrenergic neurons also appeared to contain the 
enzyme (Biochem. J., 53: 217, 1953). These findings 
have been reevaluated under conditions per- 
mitting greater sensitivity and demonstrable 
specificity of staining. The concentrations of 

DFP or Nu-683 producing selective inhibition of 

nonspecific cholinesterases (ChE’s), of B.W. 

284.¢.5le which inhibit AChE selectively, and of 

eserine which inhibit both types were determined 
manometrically, using brain homogenates of the 
cat, rabbit and monkey. Sections were incubated 
for 2 hr. in 10 different solutions containing vari- 
ous combinations of substrate and inhibitors. The 
manometric studies indicated that the brains of 
all 3 species contain in enzyme(s), in addition to 
known ChE’s, which hydrolyzes AThCh and 
BuThCh. Its concentration inthe peripheral gan- 
glia examined histochemically appeared to be low 
and, like nonspecific ChE, it was confined chiefly to 
the glial cells. Acetylcholinesterase activity was 
found in all neurons examined. As indicated pre- 
viously, its concentration was highest in 
cholinergic neurons (ciliary ganglion, anterior 
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horn cells, variable numbers in the superior cervi- 
cal, stellate and nodose ganglia) and lower in 
sensory neurons (dorsal root ganglia, majority in 
nodose ganglion) and adrenergic neurons (ma- 
jority in superior cervical and stellate ganglia). 
Concentrations varied in the ganglion cells of 
Auerbach’s plexus; however all, like the inter- 
stitial cells, showed high nonspecific ChE activity. 


1163. Some properties of butyrylcholine in 
dogs. THroporeE Koppanyr anp Guy C. 
SuHeatz.* Dept. of Pharmacology, Georgetown 
Univ. School of Medicine, Washington, D. C. 
Blood pressure responses to minimal effective 

doses (0.06 mg/kg) are either ineffective, or cause 

vasodepression (mostly cardiac) up to about 20 

mm of Hg. As the dose of butyrylcholine is in- 

creased, the depressor response is gradually 

abolished, and pressor responses supervene. The 
pressor effect is preceded in nonatropinized 
animals by bradycardia or asystole. The cardiac 
effect originates from some point central to the 
peripheral cholinergic neuro-effectors, for it is 
abolished by appropriate doses of hexamethonium. 

The cardiac slowing due to ACh is not abolished by 

ganglionic blocking agents. The hemodynamic 

responses of BuCh are selectively potentiated 

(i.e. even converted from a depressor to a pressor 

effect) by doses of DFP, which inhibit ChE with- 

out inhibiting AChE. The 0.01 mg DFP, causing 

58% inhibition of ChE, potentiated the response 

to 0.02 mg BuCh by 500%. A larger dose of DFP, 

inhibiting all ChE but no AChE activity, in- 
creased the response to 0.05 mg BuCh from sub- 
minimal to maximal pressor responses. Following 

a dose of 0.10 mg of DFP, the minimal effective 

dose of BuCh may be as low as 0.0007 mg/kg. 

The intravenous injection of 5000 u/kg of ChE 

increased the ChE activity of the blood from 750 

mm* CO; to 1630 mm?’ of CO:. This blocked the 

pressor responses to larger doses of BuCh and 

only small depressor responses were observed. The 
injection of 1500 units of AChE per kilo blocked 
the response to ACh without altering that of 

BuCh. The respiratory stimulating effect of BuCh 

is potentiated by DFP and decreased by ChE. 


1164. Comparative actions of some emetics 
and anti-emetics in pigeons and dogs. 
Rupotr Koster. Wellcome Research Labs., 
Tuckahoe, N.Y. 

In pigeons, oral copper sulfate, 64 mg/kg an- 
hydrous, causes vomiting for 3 hr. Intravenously, 
6 mg/kg causes vomiting for 1 hr. Apomorphine, 
10 or 20 mg/kg orally, causes occasional emesis 
after 90 min. Intravenously, 5 and 10 mg/kg were 
nonemetic. Apomorphine rapidly produces a food- 
pecking syndrome despite absence of food. In 
dogs, piperazine monohydrochloride at px 7 is 
emetic within 1 hr. after 100 mg/kg orally or in 
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3 min. after 45 mg/kg intravenously. In pigeons, 
the piperazine is emetic in 80 min. after 1 gm/kg 
orally or in 3 min. after 100 mg/kg intravenously, 
In dogs, pretreatment with oral cyclizine inhibits 
apomorphine, but in pigeons, it sensitizes to 
apomorphine and to piperazine, since emesis after 
oral administration of either of the latter then 
occurs in 10 min. In dogs, cyclizine produces hallu- 
cinations and tremors from 30 mg/kg orally and 
may occasionally provoke emesis, but in pigeons, 
75 mg/kg orally is 70% emetic in 10 min., with no 
other signs. Ten mg/kg is emetic by vein. Chloro- 
promazine, 25 mg/kg orally or intravenously, 
caused no signs in pigeons. Intravenous atropine, 
3 mg/kg, causes brief vomiting after 30 min. and 
no other signs. Intravenous scopolamine, 3 mg/kg, 
causes rapid and intense retching for 1 hr., with 
occasional vomiting, and no other signs. Pigeons 
may have an emetic center and a trigger zone, bu 
their pharmacological responses show several 
differences from those of the dog. 


1165. Spontaneous contractions of the frog 
rectus abdominis muscle from _ cholin 
esterase inhibitors. CHarLes P. Kraam 
Dept. of Pharmacology, Jefferson Med. College 
Philadelphia, Pa. 

Using a constantly flowing nutrient Ringer’s 
solution (NaCl, 0.56%; KCl, 0.0075%; CaCl: 
0.01%; NaHCO;, 0.1%; dextrose, 0.2%), spon 
taneous contractions of the frog rectus muscl¢ 
occurred during the application of TEPP at 10- 
and 10-7, the former in 20-40 min. and the latte 
after several hours. Parallel tests of the AC} 
sensitivity showed that the spontaneous activity 
appeared only when marked inactivation of Chi 
had occurred. TEPP in dextrose-free Ringer’ 
solution evoked only infrequent and small con 
tractions, the occurrence decreasing with longe 
preliminary exposure to the nonnutrient solutio 
Tubocurarine chloride at levels of 10-* and 10 
completely eliminated the contractions induce| 
by TEPP (10-*) while at 10-7 it reduced the inci 
dence and magnitude. Neostigmine bromid? 
Physostigmine sulfate, Parathion and unsymmet 
rical diethyl bis (dimethylamide) pyrophospha 
(6515) were tested; of these, only neostigmi 
(10-5 and 10-*) evoked the phenomenon along wit 
a high degree of ACh sensitization. Physosti gmin 
sensitized the muscle only to a limited degre 
6515 very slowly and Parathion not at al!. Ti 
usual contraction was a single almost twit«b-li 
shortening, at times nearly maximal, which 
laxed rapidly and was followed by quiesceice. 
some cases 1 or 2 additional rapid contractio 
occurred and in some the shortening was mut 
slower and more sustained. 


1166. Observations on the recovery of mi 
from x-radiation injury. Joun S. Kress 
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Rautpw W. Braver aNd Harvey Kavspacu.* 
U. S. Navat RapioLocicaL DEFENSE LaB., 
San Francisco, Calif. 

Experiments are being conducted to study the 
process of recovery of animals from the effects of 
x-ray injury and to measure that portion of the 
injury from which the animals do not recover in 
2 comparatively short period of time. C3H female 
mice were given 1200 r in fractionated doses and 
allowed to recovery from the injury for 9 wk., 
after which a dose-response test was performed. 
The plot of the percentage mortality against dose 
showed that the previously irradiated animals re- 
quired 150 r less than comparable controls to 
produce the same mortality. In another experi- 
ment mice were irradiated at dose rates of 100, 
150 and 200 r/wk. until death, and mean lethal 
doses were used to calculate recovery constants 
for the reparable injury, on the assumption that 
the recovery rate is proportional to the existing 
injury level. It was found that no simple ex- 
ponential function could be used to describe the 
recovery rate, but higher dose rates tended to 
reduce the recovery rate. Older animals tolerated 
higher total doses of weekly irradiation than 
younger animals. These data are discussed in the 
light of comprehensive theories relating injury, 
recovery and life span of the animal. 


1167. Mechanism of the d-tubocurarine an- 
tagonism of certain bis-quaternary salts 
of basically substituted oxamides (WIN 


8077 and analogs). A. M. Lanps AND 
ALEXANDER G. Karczmar. Pharmacology Sec- 
tion, Sterling-Winthrop Research  [Inst., 
Rensselaer, N. Y. 

It has been shown previously (KaRcZMAR AND 
Howarp, J. Pharmacol. & Exper. Therap., 112: 
1954) that bis-ammonium alkylene diacetates are 
potent sensitizers of synaptic transmission. Their 
effects at the myoneural junction are of special 
interest. WIN 8077 [N,N’-bis(2-diethylamino- 
ethyl)-oxamide bis-2-chlorobenzylchloride] po- 
tentiates the response to the indirect single shock 
stimulation of the cat gastrocnemius muscle at 
6ug/kg and counteracts its d-tubocurarine block- 
ade at 3 ug/kg. Its analogs may or may not 
potentiate the muscle twitch but generally an- 
tagonize curare blockade. For instance, WIN 
8078 (bis-2-methoxybenzyl analog of WIN 8077) 
causes no potentiation yet deblocks at 11 ug/kg. 
WIN 8077 also deblocked frog sartorius nerve- 
muscle preparation even when d-tubocurarine 
concentration was sufficient to completely block 
mechanical response to maximal single shocks and 
to the tetanizing current. WIN 8077 and WIN 8078 
act synergistically with neostigmine in mice, 
increasing muscle paralysis and toxicity of this 
compound. Both WIN 8077 and WIN 8078 facilitate 
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transmission and oppose blockade in the auto- 
nomic nervous system. Although in vitro WIN 
8077 is a strong antiacetocholinesterase (0.c.), 
in vivo its antienzymic effect lags behind its phar- 
macologic activity : 50% acetocholinesterase inhi- 
bition occurs, in blood, at 12 ug (dogs); in brain, 
at 500 ug (dogs) or 5.4 mg (mice; this dose repre- 
sents 2 LDs50’s); in the muscle, at 500 ug/kg (cats). 
Moreover, its analogs are markedly less anti- 
enzymic, both in vitro and in vivo. These data 
suggest that WIN 8077 and related compounds are 
capable of facilitating transmission at synapses 
and neuro-effector sites by mechanisms other than 
those involved in acetocholinesterase inhibition. 


1168. Different types of experimental 
glomerulonephritis and* the therapeutic 
significance of their immunologic behavior. 
K. Langs, E. J. Wank anv R. StrRAng@ (intro- 
duced by D. Leur). Depts. of Medicine and 
Pediatrics, New York Med. College, New York 
City. 

Serum complement levels fall with the onset of 
nephrotoxic glomerulonephritis as an expression 
of a complement binding antigen-antibody reac- 
tion. In the nephrotoxic nephritis of the rat pro- 
duced by anti-rat-kidney rabbit serum the fall of 
complement is immediate, but is only very short- 
lived (less than 20 hr.). Albuminuria occurs im- 
mediately and persists subsequently together 
with hypercholesteremia and sometimes uremia. 
In the nephritis of the rabbit produced by anti- 
rabbit-kidney duck serum complement falls only 
after 5-7 days, just prior to the onset of clinical 
signs of the disease. The fall of complement occurs 
also when the animal is anuric. The interval 
between injection of the nephrotoxic serum and 
the fall of complement is independent of the 
amount of serum used. As in the human disease 
complement stays low for many days or weeks in 
this disease as an expression of continuous auto- 
antibody formation with subsequent complement 
binding antigen-antibody reaction. The rat 
disease cannot be influenced by cortisone, while 
the rabbit disease can either be completely pre- 
vented or markedly ameliorated by cortisone 
given after the injection of the nephrotoxic serum. 
In the rat disease one short-lived antigen-antibody 
reaction (rat-kidney-nephrotoxic serum) takes 
place leaving a damaged kidney. In the rabbit 
disease the immediate antigen-antibody union in 
the kidney is not complement binding and there- 
fore not tissue destroying, but autoantibodies to 
duck serum are subsequently formed and they 
localize in the kidney leading to a complement 
binding, tissue destroying antigen-antibody reac- 
tion. The autoantibody formation can _ be 
prevented or reduced by cortisone. (Aided by 
grant A-302(R) of the PHS.) 
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1169. Effect of ouabain on mitochondria. 
Kwane Soo Lee anp Wiiuiam D. McE troy. 
Dept. of Pharmacology, Jefferson Med. College, 
Philadelphia, Pa. and the McCallum Pratt Inst., 
Johns Hopkins Univ., Baltimore, Md. 
The effect of ouabain on the ATP synthesis in 
the mitochondria of heart and brain tissues of 
rats and cats was investigated. Ouabain in a 
concentration of 1:1,000,000 produced prolonged 
increases in the oxygen consumption of heart 
slices confirming the results obtained by others. 
Brain and heart mitochondria were prepared by a 
method employing 2 low speed centrifugations 
and 1 high speed centrifugation. The preparation 
obtained showed an average P:O ratio of 3.15 
(S.E. +0.15). In fresh intact mitochondria, 
ouabain did not influence the oxygen consumption 
or P:O ratio in concentrations up to 1:500,000. 
Preparations damaged by exposure to distilled 
water for short periods of time or aging for several 
hours at room temperature likewise were not 
affected by this concentration of ouabain. ATP 
synthesis of mitochondrial preparations without 
an acceptor system (hexokinase and glucose) was 
measured using the method of McElroy which 
utilizes the unique ability of firefly extracts to emit 
light when ATP is added. The level of ATP in the 
reaction mixture after incubation was found to be 
fairly constant from preparation to preparation. 
The concentration of ATP always ended up at this 
level either in the presence of excess exogenous 
ATP or in preparations where the initial ATP 
concentration was below this level. This level of 
ATP was not influenced by the presence of ouabain 
in concentrationsup to 1:500,000 in either damaged 
or fresh mitochondria. From these results it ap- 
pears that ouabain does not have appreciable 
effect on ATP turnover in the particular system 
employed. 


1170. Prevention of muscular necrosis in the 
heart, arterial tree and gut of the rat by 
thyro-parathyroidectomy. Davip LEHR AND 
Constance Martin.* New York Med. College, 
Flower and Fifth Ave. Hosps., New York City. 
It was found that the standardized production 

of renogenic muscular necrosis in the cardiovascu- 

lar system and gastrointestinal tract of the albino 

rat (LEHR et al., Bull. New York M. Coll., 15: 

130, 1952) can be completely obviated by prior 

thyro-parathyroidectomy. Adult rats of both 

sexes were used. Of these 21 served as intact con- 
trols and 37 were thyro-parathyroidectomized 

(TPX). Four wk. following surgical removal of 

the glands, the operated animals and the intact 

controls were exposed to the standard renal in- 
jury. As far as feasible, the rats were killed at pre- 
determined intervals. Stained sections of 
important organs were examined under the micro- 
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scope. Comparison of wet weights of heart, 
thymus, adrenal and kidneys from animals sur- 
viving for 16 days after renal injury showed that 
these organs were substantially heavier in intact 
rats than in TPX animals, despite the fact that 
the initial and final average body weights of both 
groups were identical. It is of particular interest 
that the difference in weight of the adrenals 
(mean—83.8 mg for intact rats and 46.2 for TPX 
rats), was far more marked than that for the other 
organs. The lack of substantial adrenal hyper- 
trophy in TPX rats appears to fit well with the 
anatomical findings. Despite the fact that severe 
obstructive nephropathy developed in almost all 
TPX rats, none of these animals showed any 
necrotic lesions in the arterial tree, the myo- 
cardium or the gut, even upon careful histological 
examination. On the other hand, these organs 
showed extensive damage, usually clearly visible 
to the naked eye, in 94% of the intact litter mates. 
Anatomical evidence of incomplete parathyroidec- 
tomy in some rats and clinical evidence of ac- 
cessory parathyroids in others, indicated that 
removal of the thyroid alone was adequate in pro- 
viding protection against the emergence of 
muscular necrosis. Preliminary studies with 
removal of the parathyroid gland only, as well as 
hormone substitution studies in TPX animals, 
suggest that extirpation of the parathyroid alone 
has a similar protective effect. It would seem, 
therefore, that the simultaneous presence of the 
thyroid and the parathyroid glands is necessary 
for the development of the characteristic lesions 
in the arterial tree, the myocardium and the mus- 
cularis of the gut. (Supported by research grant 
No. H-890 (C3) from the Natl. Heart Inst., Natl. 
Insts. of Health, PHS.) 


1171. Inhibition of cardiovascular and 
smooth muscle necrosis in the rat by 
acetazoleamide (Diamox). Davip LEHR AND 
Rosert Mitora.* New York Med. College, 
Flower and Fifth Ave. Hosps., New York City. 

It had been demonstrated previously (D. Lrir, 
Bull. New York M. Coll., 6: 70, 1943) that the 
development of severe necrosis and calcification 
of the arterial tree, induced in the albino rat by 
means of obstructive nephropathy, could be in- 
hibited by the oral administration of ammon!um 
chloride. Since this salt did not interfere with the 
course and intensity of the renal injury itself, ‘he 
acidifying action of ammonium chloride was }icld 
responsible for the protection of the arterial t'<e. 
The introduction of the acidifier, Diamox, (2- 
acetylamino - 1,3,4 - thiadiazole - 5 - sulfonami le) 
presented an opportunity to test the validit; of 
this point of view by examining the effect of acidi- 
fication by a different mechanism against sta:id- 
ardized renogenic muscular necrosis and caleifi:a- 
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tion in the arterial tree, the myocardium and the 
gut of the albino rat produced by a short-term 
method (Leur, et al., Bull. New York M. Coll., 
15: 180, 1952). Twenty-two closely bred male 
adult albino rats were put on powdered Purina 
Chow. Four days prior to the production of the 
:‘tandard renal injury in the entire group, 11 of 
‘hese animals were started on Diamox added to the 
iood in a concentration of 0.13%. This resulted in 
increased water diuresis, enhanced urinary excre- 
tion of alkali and diminution of the CO. content 
of the blood in the Diamox fed animals. Follow- 


ing the renal block, clinical signs indicated the 


successful evolution of severe obstructive 
nephropathy in both groups. Survival was ex- 
cellent. The experiment was terminated on the 
16th-19th day after the kidney block. Careful 
gross and microscopic examination of all im- 
portant organs confirmed the extensive damage to 
the kidneys of all 22 rats; in addition, however, 9 
of the 11 rats eating the control diet presented 
severe degrees of necrosis and calcification of the 
arterial tree, 6 of these animals also had myo- 
cardial lesions and 5 had extensive muscular 
necrosis of the stomach. In sharp contrast, rats 
eating the Diamox food revealed only 2 minor 
aortic lesions and no trace of necrosis in the myo- 
eardium or in the muscularis of the stomach. 
Chemical analysis of the plasma at death demon- 
strated a substantially lower COs content in the 
Diamox animals. Otherwise both groups showed 
similar elevations of N.P.N. and inorganic phos- 
phate levels as a sign of renal impairment. There 
was also no difference between the 2 groups re- 
garding the extent of the hypertensive phase 
following the renal injury. It is believed that the 
prophylactic effect of Diamox against dis- 
seminated muscular necrosis, like that of am- 
monium chloride, is due to its acidifying action. 
(Supported by research grant No. H-890 
(C3) from the Natl. Heart Inst., Natl. Insts. 
of Health, PHS.) 


1172. Effect of 48/80 and x-irradiation on 
urinary histamine in the rat. James L. 
LerrcH* AND THomAs J. Hatey. Div. of Pharma- 
cology and Toxicology, Atomic Energy Project, 
Univ. of California, Los Angeles. 

Ellinger (Science 104: 502; 1946) stated that the 
toxic effects of whole body irradiation were due to 
the liberation of histamine. Haley and Harris 
(Stanford M. Bull. 8: 1, 1950) cast some doubt on 
this theory when they found that antihistamines 
acted synergistically with irradiation. However, 
the problem has remained and its solution depends 
on showing that the amount of histamine found 
after irradiation is only a very small part of the 
amount available in the body. Injection of a 
histamine liberator in a histamine resistant species 
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following x-irradiation might indicate the part 
played by histamine in the irradiation syndrome. 
Weanling rats of both sexes were placed on either 
a complete diet or Shohl’s diet E (J. Nutrition 14: 
69, 1937) for 28 days. Histamine content of neu- 
tralized, diluted rat urine was determined by 
comparison with standard responses obtained on 
the atropinized guinea pig ileum. Histamine was 
isolated from the urine by the procedure of 
McIntire et al. (J. Biol. Chem. 170: 537, 1947) and 
similarly tested. In all cases, the ileal response 
could be blocked with 1 ug of pyrilamine maleate. 
Control total urinary histamine was: males 
(0.5-3.0 ug/100 gm/day) and females (7-10 ug/100 
gm/day) for either diet. After 1 mg/kg intraperi- 
toneal of 48/80, the values were: standard diet, 
males (1-2 wg/100 gm/day)*and females (34-43 
ug/100 gm/day); Shohl’s diet E, males (10-20 
ug/100 gm/day) and females (30-65 yg/100 
gm/day). It is quite evident that 48/80 caused a 
significant increase in urinary histamine in the 
females regardless of the diet but in the males 
only with the calcium deficient diet. Mast cell 
counts in the mesentery indicated a reduction in 
the number of such cells and a disappearance of 
granules in those remaining after 48/80, but such 
changes could not be quantitated. Studies on ir- 
radiated animals indicated only a 2-fold increase 
in urinary histamine compared to a 4- to 10-fold 
increase in the 48-80 animals. More information 
on the irradiation aspects of this problem will be 
presented. (Work performed under Contract No. 
AT-04-1-GEN-12 between the Atomic Energy 
Commission and the Univ. of California, Los 
Angeles.) 


1173. Mechanics of bile formation. Transfer 
of potassium, sodium, chloride, phosphate 
and sulfate ions from perfusion medium to 
bile. G. F. Leone,* R. J. Hottoway* anv 
R. W. Braver. U. S. Naval Radiological De- 
fense Lab., San Francisco, Calif. 
Investigations concerning transfer of inorganic 

ions from blood to bile have been continued using 

a technique involving double perfusion systems: 

these allow an instantaneous shift of a perfused 

liver from 1 circulation containing labeled ion to 
another containing an equivalent concentration of 
unlabeled but chemically identical material. 

Observations previously reported concerning 

rapid equilibration of sodium and potassium 

ions between perfusate and bile were extended by 
the use of erythrocyte-free perfusion media. The 

elimination of the erythrocyte phase allows a 

mathematical analysis consistent with the as- 

sumption that these ions pass from blood to bile 
without entering parenchymal cells. In contrast, 
with the anions chloride, phosphate and sulfate, 
equilibrium between blood and bile is attained 
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rather slowly in approximately 30 min. Further- 
more, in the case of cations, concentrations in 
plasma and bile are substantially equal, whereas 
in the case of anions considerable differences be- 
tween plasma and bile are observed. Again, while 
the absolute concentration of the cations in plasma 
may be varied over a wide range without altering 
the relations described above, in the case of an- 
ions, especially phosphate, the ratio: bile/plasma 
concentrations changes markedly with increasing 
absolute concentrations of these ions in such 
fashion that as the absolute concentrations are 
increased the ratios approach closer to 1. 


1174. Comparative toxicity of histamine and 
and a histamine-liberator compound 48/80. 
Ear R. Loew anp CHARLES A. PapacostTas.* 
Dept. of Physiology, Boston Univ. School of Medi- 
cine, Boston, Mass. 

Compound 48/80 liberates histamine from 
tissues of several animal species. In some species, 
heparin is also liberated. Thus, 48/80 produces 
a condition which resembles anaphylactic shock. 
Among several animal species there are wide 
differences in sensitivity to histamine, and parallel 
differences in susceptibility to anaphylactic shock. 
Experiments were made to determine whether 
lethal doses of compound 48/80 are widely variable 
in different species as is known to be the case 
with histamine. The LDs9 was determined for 
48/80 by intravenous injection of graded doses 
into mice, rats, guinea pigs and rabbits. With each 
species, individual animals in the 3 or 4 groups of 
10-20 animals received an injection of 48/80 during 
10 sec. The LDs5o of histamine diphosphate was 
likewise determined or obtained from reports in 
the literature. No more than a 2-fold difference 
was found for the acute toxicity of 48/80 in the 
several species. LDso values in terms of mg/kg body 
weight were: guinea pig (1.29), rabbit (1.5), mouse 
(1.95) and rat (2.4). These differences in toxicity of 
48/80 are small when compared with the wide dif- 
ferences in toxicity of histamine diphosphate in 
the several species, where LDs0 values have been 
determined as follows: guinea pig (0.5), rabbit 
(4.0), mouse (200) and rat (400). These data reveal 
that 48/80 is a comparatively toxic compound, and 
they suggest that the primary cause of death is 
related to some action other than release of his- 
tamine. The role of released histamine in causation 
of death may not be prominent since the toxicity 
of 48/80 was not significantly reduced in mice and 
rats pretreated with pyrenisamine maleate (Neo- 
antergan), a specific antihistamine drug given in 
doses of 5.0 mg/kg i.p. and 15.0 mg/kg, s.c. Pre- 
treatment with Neo-antergan did slightly reduce 
toxicity of 48/80 in guinea pigs. (This work was 
supported by Parke, Davis & Co., Detroit, Mich.) 
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1175. Chemical pharmacologic studies on the 
composition of the plasmolemma and cyto- 
plasm of E. histolytica. Murtet R. Loran* 
AND HamILTon H. ANDERSON. Dept. of Pharma- 
cology and Exptl. Therapeutics, School of Medi- 
cine, Univ. of California, San Francisco. 

By the use of various staining procedures, 
namely, Hotchkiss, toluidine blue, ceric am- 
monium nitrate and a modification of the Hale 
method, it has been shown that the plasmolemma 
of E. histolytica consists primarily of neutral poly- 
saccharides rather than acid polysaccharides. 
Staining with ceric ammonium nitrate indicates 
that the rare earth metals penetrate the cell mem- 
branes and combine with certain components of 
the cytoplasm, primarily those containing either 
hydroxy or basic amino groups or both. (Sup- 
ported, in part, by the Natl. Insts. of Health, 
Bethesda, Md.) 


1176. Bronchodilator and vasopressor activi- 
ties of commercial epinephrine solutions. 
F.C. Lu, M. G. ALLMARK AND HELEN Pon. Food 
and Drug Labs., Dept. of Natl. Health & Welfare, 
Ottawa, Canada. 

Since epinephrine is used c’inically for its 
bronchial as well as cardiovascular effects, it has 
been proposed that commercial epinephrine prepa- 
rations obtained from natural sources should be 
standardized for both their vasopressor and 
bronchodilator activities (J. Pharm. & Pharmacol. 
6: 513, 1954). The following table shows the results 
on 10 lots of epinephrine HCl solution. These 
figures are the weighted mean potencies in per 


cent +S.E., in terms of pure l-epinephrine. 
Bronchodilator* 
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* Using a procedure described in J. Pharm. & 
Pharmacol. 6: 513, 1954. 
t Using the U.S. Pharmacopoeia XIV method. 


In 3 lots (1, 5, 7) the bronchodilator activity was 
significantly lower than the vasopressor activity. 
The presence of appreciable amounts of or- 
epinephrine in these lots was verified witli a 
chromatographic method. Lot 10 had a weaer 
vasopressor activity. This is probably the result 
of a contamination with isopropylnorepinephr:ne 
which has been found occasionally in adrenal «x- 
tracts (Lockett, J. Physiol. 124: 67P, 1954). 
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1177. Relationship between the activity of 
local anesthetics and their effect on the 
auricular maximal driven rate. F. P. 
LupvuENA, J. W. Howarp* anv J. K. BoRLAND.* 
Sterling - Winthrop Research Inst., Rensse- 
laer, N. Y. 

Fourteen compounds, including procaine, Ravo- 
caine, tetracaine, dibucaine, quinidine and some 
2-alkoxy thiolbenzoates and related compounds 
were tested. Local anesthetic activity was deter- 
mined by the intracutaneous wheal method of 
Biilbring and Wajda. A minimum of 8 guinea pigs 
were tested with each concentration. Linear dose- 
response curves were obtained by plotting the 
average scores against the logarithm of the con- 
centration. The Threshold Anesthetic Concentra- 
tions (TACs) was estimated from the regression 
lines. The isolated rabbit auricles (Dawes’ 
method) were used to determine the Maximal 
Driven Rate (MDR). From 12 to 15 preparations 
were tested with each drug. The concentration 
expected to reduce by 20% the MDR (EC2o) was 
estimated from the approximately linear dose- 
response curves obtained by plotting the effect in 
percentages against the logarithm of the concen- 
tration (Dawes’ method). A highly significant cor- 
relation was found between the TAC; and the 
EC. values in this series. The most active local 
anesthetic tested (diethylaminoethyl-4-amino-2- 
hexoxy thiolbenzoate) was approximately 400 
times more active than quinidine on a molar basis 
in reducing the auricular MDR. A 19% reduction 
was obtained with this drug in a concentration of 
0.005 ug/ml. The molar procaine TAC; and EC2o 
ratios of the known drugs were as follows: quini- 
dine, 1.3 and 1.4; Ravocaine, 11 and 7; tetracaine, 
13 and 8; and dibucaine, 20 and 65. 


1178. Influence of reserpine on psychotic sera 
in vitro. Davip I. Macut. Dept. of Pharma- 
cology, Research Labs., Sinai Hosp., Balti- 
more, Md. 

The author reported in 1950 a phytopharma- 
cological study of blood sera from psychotic 
patients (South. M. J., 43: 1049) describing a 
specific phytotoxic reaction on root growth of 
Lupinus albus seedlings produced by sera of all 
psychoses both functional and organic. More 
recently the detoxifying action of certain physical 
and chemical agents on such blood sera was de- 
seribed (Macht: Arch. internat. pharmacodyn. 86: 
163). In the present paper are reported experi- 
ments with reserpine (Serpasil) on the phyto- 
toxicity of psychotic sera in vitro. Studies were 
made on root growth of Lupinus albus seedlings in 
Shive’s plant physiological solution with and 
without addition of Serpasil to 1% of serum, under 
controlled ecological conditions. Even low con- 
centrations of Serpasil, 1:200,000, produced defi- 


PHARMACOLOGY AND EXPERIMENTAL THERAPEUTICS 


365 


nite lowering of the phytotoxicity sometimes as 
much as 15-20% as compared with the same sera 
tested simultaneously without addition of Serpasil. 
Control experiments with normal human blood 
sera, and other phytotoxic sera, e.g. menstrual 
or pemphigus, reveal no neutralizing or detoxi- 
fying effect. Inasmuch as Serpasil has been re- 
ported to exert a beneficial effect on psychotic 
patients, an inquiry is in progress to ascertain 
whether the phytotoxic indices of the blood of such 
patients before and after a course of Serpasil 
treatment run parallel to the data given by the 
experiments in vitro. 


1179. Effects of histamine on plasma and 
blood cellular potassium levels. Wm. H. 
MAcMILLAN AND JOHN R. VANE (introduced 
by A. D. Wetcn). Univ. of Vermont, College of 
Medicine, Burlington, and Yale Univ. School of 
Medicine, New Haven, Conn. 

The effects of histamine on plasma and cellular 
potassium levels have been studied in the cat. 
Intravenous administration of histamine causes 
an immediate rise in the plasma potassium level 
of 0.5-1.5 mEq/1., this rise lasting up to 10 min. 
Subsequent to this rise, a fall below the preinjec- 
tion level of about 0.4 mEq/1. is observed, the fall 
lasting up to 45 min. These responses are modified 
by removal of the adrenals, the kidneys, the liver 
and the gastrointestinal tract. The effects of his- 
tamine upon the cellular potassium and plasma 
sodium levels will also be discussed. 


1180. Isolation of a metabolic derivative of 
levo - 3 - hydroxy - N - allylmorphinan 
(Levallorphan). G. J. MANNeERING,* L. S. 
ScHANKER* AND F. E. SuipemMan. Dept. of Phar- 
macologg and Toxicology, Univ. of Wisconsin Med. 
School, Madison. 

Levallorphan tartrate was incubated aerobically 
for 3 hr. at 38°C with rat liver slices in a Krebs- 
Ringer phosphate medium. The resulting mixture 
was extracted and the extracts chromatographed 
on paper, as described previously for morphine 
and other opium alkaloids (MANNERING et al., 
J. Pharmacol. & Exper, Therap. 111: 142, 1954; 
J. Lab. Clin. Med. 44: 292, 1954). Two, and possibly 
3, metabolic derivatives of Levallorphan were 
thus revealed. A crystalline material representing 
the major metabolite was isolated from the 
chromatographs. The urine from rats injected 
subcutaneously with Levallorphan tartrate (250 
mg/kg) was collected for 24 hr. and processed in 
the same manner. Chromatographic results paral- 
leled those obtained in the in vitro experiments 
and a similar crystalline substance was recovered. 
Its physical and chemical properties will be de- 
scribed. A species difference in the ability to form 
this metabolite has been noted; it is not produced 
by the guinea pig. 
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1181. Combined action of a mercurial anda 
carbonic anhydrase inhibitor on _ renal 
sodium excretion in dogs. THoMAS H. MAREN. 
Chemotherapy Dept., Research Div., American 
Cyanamid Co., Stamford, Conn. 

Intramuscular Mercuhydrin meralluride sodium 

and oral Diamox acetazoleamide were given (A) 

together and (B) sequentially to unanesthetized 

female beagles. Data were averaged from 2-6 

replicates. A. Initial 2 Hr. Period. The drugs given 

together caused no greater sodium excretion than 
either one alone. Although no summation was ob- 
served, the characteristic qualitative actions of 
both drugs were evident simultaneously; there 
was diuresis of chloride and bicarbonate. Some 
interference with K* and Cl excretion was evi- 
dent. Two-Four Hr. Period: Sodium excretion was 
greater than the sum of outputs following each 
drug alone. The increase is thought due to acidosis 
following initial HCO;- loss. There was slight 
hypochloremia, and chloride loss in initial period. 

B. Diamox, 10 mg/kg, was given at 0 time and 12 

hr. later. At 24 hr. there was net loss of 27 mEq 

Nat, moderate acidosis, and no further response 

to Diamox. Mercuhydrin, 0.08 ml/kg (which alone 

caused net loss of 10 mEq Nat/day), then elicited 
net loss of 30 mEq Na* in the 24-48 hr. period. The 
2-days loss of 57 mEq Na* was greater than that 
observed with either drug alone on any schedule 
studied. Conclusions: Primary renaleffects of Dia- 
mox and Mercuhydrin on sodium are not addi- 
tive. However, metabolic acidosis due to Diamox 
enhances natriuretic and chloruretic actions of 
Mercuhydrin. 


1182. Passage of thiopental and other bar- 
biturates into brain. Lester C. Mark, J. J. 
Burns, C. Ines CampomMangss,* S. H. Near,* 
NatatigE Trovusor,* E. M. PaprerR AND 
BERNARD B. Bronte. Dept. of Anesthesiology, 
Columbia Univ. and New York Univ. Research 
Service, Goldwater Memorial Hosp., New York 
City, and Lab. of Chemical Pharmacology, Natl. 
Heart Inst., Natl. Insts. of Health, Bethesda, Md. 
After the intravenous administration of thio- 

pental injected in dogs in a single dose over the 

period of a few seconds the brain/plasma concen- 
tration ratio is the same in 30 sec. as in 3 hr. At 
both ‘these times the drug is evenly distributed 
throughout various areas of the brain. These 
results indicate that thiopental passes into brain 
with extraordinary rapidity unhindered by the 
blood-brain barrier and explains the rapid re- 
sponse of patients to the drug. It is probable that, 
as with nitrous oxide and other gases, the rate of 
cerebral blood flow is the limiting factor in the rate 
at which thiopental enters the brain. The rate of 
passage of barbiturates into brain seems to be 
related to their fat solubility. Thus pentobar- 


Volume 1; 









bital, the less fat-soluble oxygen analogue of 
thiopental, passes into brain somewhat move 
slowly, with an accompanying slight delay in 
onset of sleep. With barbital in hypnotic doses, 
dogs require nearly an hour to fall asleep and the 
drug passes correspondingly slowly into brain. 
On the other hand, with thiobarbital which is 
much more fat soluble than barbital, animals fall 
asleep within a short time after injection and the 
drug passes rapidly into brain. Thus thiobar- 
biturates pentrate brain more readily than do their 
less fat-soluble oxygen analogues. 
















1183. Comparative pharmacological activity 
of 2-amino-5-chlorobenzoxazole (MeN -485) 
and other Mephenesin-like agents. Davip 
FreLp1InG Marsu. Div. of Med. Sciences, McNeil 
Labs., Philadelphia, Pa. 

2 - Amino - 5 - chlorobenzoxazole (MeN - 485) 
rapidly produces an uncomplicated flaccid paraly- 
sis in mice lasting 1 to 2 hr. when given in doses 
equivalent to 100 mg/kg intraperitoneally or 250 
mg/kg orally; the condition closely resembles the 




























brief paralysis produced by 200 mg_ of r 
Mephenesin/kg. Death (intraperitoneal, LDso = b 
295 mg/kg) is the result of respiratory failure. The I 
congeneric benzoxazole, 2-aminobenzoxazole, and cl 
5-chlorobenzoxazole are less potent and produce ql 
some rigidity or salivation in addition to paralysis. e 
Fifty mg McN-485 antagonizes 170 mg strychnine ey 
in mice as well as 350 mg of Mephenesin does; as di 
much as 200 mg of McN-485 is not protective a 
against pentylenetetrazol. Oral, intraperitoneal lo 
and intravenous administration of McN-485 to in 
rats, hamsters, guinea pigs and rabbits produces a inj 
rapid loss of the righting reflex without evidence col 
of initial stimulation, concomitant rigidity, or nol 
other undesirable effect. Depending on the species, as 
McN-485 is 1.2 (hamster) to 6.5 (rat) times as any 
potent as Mephenesin and has a duration of action sys 
4.5 (rabbit) to 18 (rat) times as long when given per 
orally; the ratio between lethal dose and certain whe 
paralytic dose is 2.5-3.0. Small, light-weight, or USU, 
young animals are more sensitive to the drug t)ian of Ii 
are old or heavy ones. Oral administration of nor 
Mephenesin is not feasible in cats or dogs as the whe 
attendant vomiting and narrow safety margin hyp 
make dosage unpredictable. However, MeN -'85 elev, 
causes simple flaccidity when given orally to «sts J ' th 
(300 mg/kg, 6-48 hr.) or dogs (200 mg/kg, 2-5 h”.). hype 
Intraperitoneal and intravenous administra‘ 'on the 
do not elicit the transient rigidity, copious sali "a- hype 
tion, phonation and retching observed \ ‘th of su 
Mephenesin. No sustained changes in blood p:s- hype 
expe: 





sure, heart rate, or cardiovascular reflexes wre 
observed in chloralosed dogs until doses t':at 
seriously impaired respiration were given. D: ‘ly 
repeated oral administration of the compoune it 
rats and dogs does not indicate the productio:: of 
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d leterious hemopoietic, histological or pathologi- 
c:| changes. On the basis of these experiments, 
2- mino-5-chlorobenzoxazole is considered to be a 
petent, long duration, wide safety margin (both 
fo: side effects and lethal effects) depressant of the 
M.-phenesin-type. 


114. Effect of thyro-parathyroidectomy in 
rat upon characteristic changes of blood 
chemistries and blood pressure following 
obstructuve nephropathy. CONSTANCE 
MarTIN* AND Davip Ler. New York Med. 
College, Flower and Fifth Avenue Hosps., New 
York City. 

It was demonstrated that the standardized pro- 
duction of severe muscular necrosis in the cardio- 
vascular system and the gut of the intact albino 
rat, was completely prevented by thyro-para- 
thyroidectomy (see abstract: LEHR AND MARTIN, 
this issue). This protective effect was reflected in 
certain changes in the clinical manifestations of 
the experimental renogenic disease. Similar to 
intact rats, thyro-parathyroidectomized (TPX) 
rats developed anuria after renal block, followed 
by a stage of increasingly excessive polyuria. TPX 
rats likewise showed the transient rise in plasma 
cholesterol and drop in CO: content as a conse- 
quence of the renal damage, thus confirming the 
evidence obtained from gross and microscopic 
examination of the kidneys, namely, that renal 
damage in TPX rats was closely similar to that of 
intact animal. On the other hand, TPX rats had 
lowered calcium and elevated phosphate levels 
in the plasma, prior to the production of renal 
injury. Following the kidney block, there was ac- 
cordingly a more substantial deviation from the 
norm of both plasma calcium and phosphate values 
as compared to those of intact rats. There was also 
amarked difference concerning the behavior of the 
systolic blood pressure. At the end of the critical 
period of the first 5 days after renal obstruction, 
when hypertension and cardiovascular necrosis 
usually become conspicuous in intact rats, none 
of 18 TPX animals showed any elevation above the 
normal range, and 6 were actually hypotensive, 
whereas 7 of 12 intact litter mates were markedly 
hypertensive at that time. Only in the 2nd week, 
elevated blood pressure levels were registered also 
inthe TPX group. This delay in the emergence of 
hypertension may have an important bearing upon 
the absence of cardiovascular necrosis, since 
hypertension is an invariable accompanying sign 
of such lesions in intact rats. That the absence of 
hypertension at the most critical period of the 
experimental disease may contribute to the pre- 
vention of muscular necrosis, is in line with our 
Tecent findings in adrenalectomized rats (unpub- 
lished data). It also fits well with the lack of sub- 
stantial adrenal hypertrophy following obstruc- 
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tive nephropathy in TPX rats. The effect of 
differential hormone substitution in TPX rats 
upon the course of the experimental disease is at 
present under investigation. (Supported by re- 
search grant No. H-890 (C3) from the Natl. Heart 
Inst., Natl. Insts. of Health, PHS.) 


1185. Evaluation of analgetic potency of 
Nalorphine-morphine mixtures on post- 
operative wound pain. JoHn T. Martin, 
Rosert O. Bauer, ArTHUR B. TARROW AND 
GeorceE P. Cot.ins (introduced by Herman I. 
Cuinn). School of Anesthesiology, USAF Hosp., 
Lackland AFB, and USAF School of Aviation 
Medicine, Randolph AFB, Tex. 

Utilizing the method described by Beecher and 
coworkers (J.A.M.A. 141: 1051, 1949; J. Appl. 
Physiol. 1: 35, 1950) for the evaluation of anal 
getic agents in postoperative wound pain, a pre- 
liminary ‘double blind’ study on 22 postoperative 
patients injected with intramuscular morphine 
sulfate (8 mg/ml/patient) or saline (1 ml/patient), 
in random order, has been completed. Eight of the 
22 subjects received at least 4 injections and the 
evaluation of pain relief recorded by trained 
technicians was subjected to non-orthogonal 
analysis of variance. In the arbitrary units used 
to scale the pain-relieving effects of the drugs 
(O = no relief at 45 min., to 6 = 100% relief at 
90 min.), the means of the 45- and 90-min. scores 
were estimated to be 2.4 for saline and 4.5 for 
morphine (significant at the 5% level). Percent- 
age-wise, this would indicate 43% relief for saline 
and 82% relief for morphine, for a sample size of 8. 
There was no significant subject difference nor 
subject by drug interaction. The basic variability 
(error variance) was estimated as o. = 4.5. Using 
this estimate of variance, 10 subjects (each con- 
tributing 3 measurements) are required per drug 
tested in order to detect differences that are of 
practical interest. Three mixtures containing 
graded doses of Nalorphine combined with mor- 
phine (1:8, 2:8, and 4:8 mg/patient, respectively) 
are presently under investigation. 


1186. Antitussive agents and centrally-in- 
duced cough. A. MATALLANA* AND H. L. 
Bortson. Dept. of Pharmacology, Univ. of Utah 
College of Medicine, Salt Lake City. 

The stereotaxic technic was utilized to evoke 
cough by electrical stimulation of the medulla 
oblongata in the unanesthetized decerebrate cat 
(H. L. Bortson, Am. J. Physiol. 154: 55, 1948). 
The optimal stimulus, delivered by a Grass stimu- 
lator through a bipolar electrode, was found to be 
0.5-3 volts at a frequency of 15-20 impulses/sec. 
and a pulse duration of 0.5 msec. Respiration was 
recorded by means of a pneumographic system; 
in order to permit the vocal expression of cough, 
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the trachea was not cannulated. The control 
response was characterized by a series of 3-10 
sharp coughs elicited during 10 sec. of stimulation; 
it was reproducible over a period as long as 4 hr. 
and for as many as 200 stimulations. The following 
substances were administered intravenously: co- 
deine phosphate (1-6 mg/kg), dextromethorphan 
hydrobromide (1-2 mg/kg), caramiphen ethanedi- 
sulfonate (1-6 mg/kg), Nalorphine hydrochloride 
(2 mg/kg), thiopental sodium (4-12 mg/kg). All 
these agents were effective in modifying the cough 
response by elevating the stimulus threshold, 
and/or reducing the intensity of response, and/or 
slowing the rate of cough. In some experiments, 
the conversion of apneustic respiration to regular 
breathing, with subtussive stimulation, supports 
the possibility that the coughing center subserves 
a pneumotaxic function. The reliability of this 
experimental method makes it a practical neuro- 
pharmacological procedure for study of antitus- 
sive agents. (Supported by grant No. B-491, Nat. 
Insts. of Health, PHS.) 


1187. Influence of turpentine and thorium 
dioxide on blood iron in irradiated rabbits. 
Eve F. McCuttou,* W. G. McCormick* AaNnpD 
Tuomas J. Hatey. Div. of Pharmacology and 
Toxicology, Atomic Energy Project, Univ. of 
California at Los Angeles. 

A previous communication (Federation Proc. 
13: 385, 1954) showed that 800 to 1600 r acute whole 
body x-irradiation produced a pronounced hyper- 
ferremiz in rabbits by the 3rd postirradiation day. 
As a continuation of this investigation, rabbits, 
that had received 800 r, were given either 3 ml of 
turpentine intramuscularly or 1 ml/kg of colloidal 
thorium dioxide intravenously and blood iron 
followed for a 12-day postirradiation period. In 
both cases, these injections were given on the Ist 
postirradiation day prior to any detectable change 
in blood iron. Nonirradiated control animals re- 
ceiving the same treatment showed the pro- 
nounced hypoferremia on the day following the 
injection with a return to normal levels within 96 
hr. (turpentine) or 24 hr. (thorium dioxide). This 
is the same type of response reported by Cart- 
wright et al. (J. Biol. Chem. 184: 579, 1950) using 
dogs. Irradiated rabbits showed the pronounced 
hyperferremia previously reported, indicating 
that inflammation and partial reticulo-endothelial 
system blockade are unable to prevent irradiation 
hyperferremia. These results raise the question 
of the site of origin of the increased plasma iron, 
particularly in as much as significant changes were 
observed in the hemoglobin content of the blood 
of the irradiated animals. If the liver and spleen 
(RE system organs) are not involved, then ir- 
radiation suppression of bone marrow utilization 
of iron might account for the hyperferremia. 


368 FEDERATION PROCEEDINGS 








Volume 4 








Further information on this proboem is being ob- 
tained by studying animals with more pronounced 
RE system blockade, anemic animals and animals 
receiving adrenal cortical hormones. (This article 
is based upon work performed under Contract No. 
AT-04-1-GEN-12 between the Atomic Energy 
Commission and the Univ. of California, Los 
Angeles.) 


1188. Effect of CCl, and guanidine on PAH 
uptake by renal cortical slices. B. J. 
McINtTosH AND JOHN W. YARBRO (introduced 
by P. K. Knorrex). Univ. of Louisville, Louis- 
ville, Ky. 

Twenty-one to 28 hr. following inhalation of 
26.5-40.5 mg CCl,/l. air for 3-5$ hr., the PAH 
uptake (S/M ratios of Cross and Taggart) by renal 
cortical slices of male albino rats weighing between 
250 and 280 gm was decreased to 81% (statistically 
significant) of normal control values while the 
S/M ratios of kidneys of rats (250-360 gm) exposed 
to 40.5-78.5 mg CCl,/l. air for 2 hr. were not af- 
fected. The rate of oxygen consumption of the 
cortical slices from rats exposed to CCl, for 2 hr. 











































was increased to 138% of normal control values i 
(using acetate as substrate) while 3-5} hr. ex- [jj ¢th 
posure did not produce a change in Qo,. The time § 
of maximal rate of urine excretion (BuRN, Biologi- [J Us 
cal Standardization) in CCl, exposed rats, following J °Pr 
administration of water per os, was shortened ‘lec 
significantly from 90 to 80 min. One hr. exposure of jo! 
renal cortical slices to CCl, did not produce a & thr 
consistent change in Qo, or S/M ratio. The average J &X¢i 
S/M ratios decreased 2 and 27 hr. after an intra- J folk 
peritoneal injection of 5-50 mg guanidine/100 gm J #3 
body weight. However, Qo, increased with 2 hr. at f tion 
the low doses. The in vitro effect of .01 m guanidine, J *¢i 
arginine, glycocyamine or ornithine was to de- depe 
crease the S/M ratio and Qo, of renal cortical slices J Pl 
of the rabbit. — 
0 

1189. Stimulation of gastric acid secretion by pe 

acetate. Epwarp C. McManus (introduced J qj, 

by Kart H. Bryer). Pharmacology Section, Bf wet, 

Sharp and Dohme, Div. of Merck and Co., /nc., BRag 

West Point, Pa. 

Acetate administered by venoclysis in a dose of 191, 
0.01 mm/kg/min. has a pronounced stimulatory § pre 
effect on secretion of acid from the Heidenhain ing 
pouch of the dog (with or without antral resec- J Mr 
tion). Volume increases markedly and the puff De; 
decreases to about 1.0. The stimulation app:ars Can 
not to be cholinergic in mediation, since niuch In ¢ 
higher doses of anticholinergic drugs are requ:red m4 

long 





to suppress acetate than cholinergic stimulat‘on. 
Also, the peptic activity of acetate-stimul:ted 
secretion is lower than for cholinergic stimulat:on. 
Propionate in a dose of 0.01 mm/kg/min. is highly 
active also, but pyruvate, lactate, oxalacet:te, 
a-ketoglutarate, fumarate, succinate, glycine, 
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glutamate and butyrate in i.v. dosages of 0.05 
mm/kg/min. have little or no effect on acid 
secretion. 


11%. Hyperexcitability in mice following 
eessation of chronic administ:vation of 
ethanol. D. G. McQuarrie* aNp E. FINau. 
Dept. of Pharmacology, Univ. of Utah College of 
Medicine, Salt Lake City. 

Central nervous system effects of ethanol in 
mice, a8 measured by threshold for low-frequency 
electroshock convulsions, maximal electroshock 
seizure pattern and neurotoxicity, were observed 
at intervals during a 14-day period of chronic 
administration of ethanol and following cessation 
of such medication. Ethanol, 2000 mg/kg, was 
administered in aqueous solution by gavage every 
Shr. The initial dose of ethanol elevated electro- 
shock seizure threshold about 2-fold; it abolished 
the extensor component of the maximal convul- 
sion in approximately 60% of animals and caused 
minimal neurological impairment in 40%. During 
the period of chronic administration of ethanol, 
neither development of tolerance nor cumulative 
eflects were detected. Following cessation of 
ethanol administration, no overt manifestations 
of abnormal brain excitability, such as spontane- 
ous seizures or gross neurological deficit, were 
apparent and the pattern of induced maximal 
electroshock convulsions did not differ from that 
of the controls. However, electroshock seizure 
threshold declined to 50% of normal. Hyper- 
excitability was most marked approximately 48 hr. 
following the last dose of ethanol and subsided 
gradually during the next 7 days. Possible rela- 
tionship between this post-withdrawal hyper- 
excitability and the manifestations of physical 
dependence reported in other species is being 
explored. If such correlation exists, electroshock 
sizure threshold may provide a convenient index 
for analysis of the mechanisms underlying the 
development of tolerance and physical dependence 
during chronic administration of central nervous 
system depressants. (Supported by grant No. 
3381, Natl. Insts. of Health, PHS.) 


1191. Potassium disequilibrium as a factor in 
production of cardiac irregularities follow- 
ing epinephrine and nor-epinephrine. K. I. 
Me.viLie, I. MazurKiewicz* anp B. Korou.* 
Dept. of Pharmacology, McGill Univ., Montreal, 
Canada. 

In continuation of earlier studies, the effects of 
altering the potassium and calcium concentra- 
tions in the perfusing fluid, and the influence of 
these changes upon the responses to epinephrine 
ind nor-epinephrine, have been investigated in 
the isolated rabbit heart. Ventricular contrac- 
tions, coronary flow changes and potassium con- 
entrations in perfusing fluid as compared with 
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potassium concentrations in perfusates (collected 
during short intervals—10-20 sec.), were studied. 
After initial ‘stabilization’ of the heart (15-20 
min. perfusion with normal Locke), changing the 
perfusion fluid to potassium-free or relative 
potassium-free (up to 25% of normal) Locke, 
induces progressively increased ventricular con- 
tractions and arrhythmias with fibrillatory move- 
ments. These latter effects can be rapidly pre- 
cipitated by minute doses (1-10 wg) of either 
epinephrine or nor-epinephrine. In similar ex- 
periments, changing to calcium-free or relative 
calcium-free (up to 25% of normal) Locke, leads 
to decreased ventricular contractions, but no 
evidence of ventricular irregularities even follow- 
ing superimposed injections of high doses (100 
ug) of either amine. Increased coronary flow oc- 
curred in both types of experiments. The ventricu- 
lar arrhythmias induced by potassium-lack can 
be promptly reversed temporarily by relatively 
minute amounts (110-220 ug) of potassium; ex- 
cessive amounts (5-25 mg) induce initial ventricu- 
lar relaxation followed by brief transient fibril- 
latory movements, preceding restoration of the 
normal contractions. These effects were associated 
with initial intense coronary dilatation followed 
by a decrease in coronary flow which might be 
conceivably responsible for the transient fibril- 
latory effects observed. During the height of 
epinephrine or nor-epinephrine actions (as above), 
the rate of potassium loss from the heart, as 
calculated from the perfusing/perfusate ratios, 
is definitely increased. It is concluded therefore 
that potassium loss from the myocardium might 
be an important factor in the initiation of cardiac 
irregularities under the above conditions. The 
question is being further studied. (Aided by a 
grant from The Natl. Research Council of 
Canada.) 


1192. Drug screening for anti-hypercholes- 
terolemic activity. II. time trend of hyper- 
lipoproteinemia of local radiation injury. 
LAWRENCE J. Mitcu, NorMAN WEINER* and the 
Cardiovascular Group.* USAF School of Avia- 
tion Medicine, Randolph Fieid, Tex. 

It was reported from this laboratory that subse- 
quent to the local x-irradiation of a single hind 
limb of an otherwise completely shielded rabbit, 
the animal will manifest a pronounced hyperlipo- 
proteinemia and hypercholesterolemia of endoge- 
nous origin, and that the extent of such lipoprotein 
alteration is a direct function of radiation dose 
(Federation Proc. 13: 1, 1954). Since the steepest 
portion of the blood lipoprotein-dose curve was 
recorded in the neighborhood of 20,000 r, it was 
suggested that rabbits irradiated at this dosage 
level might be useful in the screening of com- 
pounds for anti-hypercholesterolemic activity. 
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However, in order to maximize the sensitivity of 
such a screening procedure, it was deemed neces- 
sary to establish the time in days, postexposure, 
at which this hypercholesterolemic state is under- 
going least change. Accordingly, 96 rabbits were 
subjected to 20,000 r of local x-irradiation of the 
right hind limb and then killed, in groups of 8 
animals (along with 8 control rabbits) at intervals 
up to 23 days. For successive periods, plasma levels 
of cholesterol, phospholipid and 5 classes of lipo- 
proteins were determined on each animal, and the 
mean time trend plotted for the variables. His- 
tologic sectioning and subjective grading of the 
extent of damage to the tibialis anticus muscles 
of all rabbits were also accomplished and similar 
time-trend curves constructed. 


1193. Character and duration of action of 
levo-3-hydroxy-N-allylmorphinan  (Leval- 
lorphan) on the respiratory depression 
produced by morphine. Jack W. MILLER, 
Don H. Martin anp Tuomas M. GILFOIL 
(introduced by F. E. SuipemMan). Dept. of 
Pharmacology and Toxicology, Univ. of Wiscon- 
sin, Madison. 

It has been established that Levallorphan is 
capable of antagonizing the respiratory depres- 
sion produced by morphine. However, there is 
available no quantitative data on the duration of 
action of this antagonist. In these studies this 
aspect of the pharmacology of Levallorphan has 
been investigated. In rabbits which had received 
a single dose (4.0 mg/kg i.v.) of morphine sulfate, 
the responses of respiratory rate, minute volume, 
and tidal volume to the intravenous administra- 
tion of various sized doses of Levallorphan were 
determined. Morphine alone produced approxi- 
mately a 50% decrease in respiratory minute 
volume and rate with partial recovery occurring 
in about 6 hr. The effects of Levallorphan on 
morphine-depressed minute volume consisted of 
an initial antagonism, even exceeding premor- 
phine control levels with doses of 2.0-4.0 mg/kg, 
a subsequent fall, and a secondary rise. The dura- 


tion and degree of the initial antagonism were - 


directly proportional to the dosage of Levallor- 
phan. The subsequent fall was most pronounced 
with the larger doses (2.0-4.0 mg/kg). The second- 
ary increase in minute volume invariably occurred 
with all except the smallest dose (0.2 mg/kg) em- 
ployed. The tidal volume was increased following 
administration of morphine and remained essen- 
tially unchanged after Levallorphan (0.5-4.0 
mg/kg); however, there was a relative increase in 
respiratory rate. Thus, the character of the initial 
response to these doses of Levallorphan consisted 
of an increase in rate superimposed on the pre- 
existing elevated tidal volume. The fall in minute 
volume which followed was associated with a de- 
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crease in rate. The subsequent increase in minute 
volume resulted from an elevation of both rate 
and tidal volume. At a lower dose level (0.2 mg/ 
kg), however, the initial rise in minute volume oc- 
curred in the presence of a decreased tidal volume. 
When employed alone, Levallorphan (1.0 mg/kg) 
produced a transient fall in minute volume. 


1194. Tourniquet shock in mice. Comparison 
of serum and 0.9% NaCl administered early 
and late after injury. R. Cari MI.uicay. 
Natl. Insts. of Health, Bethesda, Md. 
Radioactive tracer studies with tourniquet- 

shocked mice (Federation Proc. 13: 388, 1954) 
demonstrated that as swelling occurred sodium 
and protein rapidly exchanged with the sodium 
and plasma protein accumulated in the injured 
area; after swelling had occurred, the exchange of 
protein in the injured area, in contrast to sodium, 
was greatly prolonged. This latter observation 
suggested a comparative evaluation of the efficacy 
of serum and saline when administered after swell- 
ing of the injured area was complete. In the 
present report mice were subjected to a stand- 
ardized tourniquet trauma 90-100% fatal to un- 
treated animals. Simultaneous comparisons were 
made of the therapeutic effectiveness (based on 
24-hr. mortalities) of mouse serum or saline ad- 
ministered intravenously in single (0.5 ml volume) 
doses either immediately (early treatment) or 5 
hr. after tourniquets release (late treatment), and 
included a group receiving no treatment. Survival 
of the animals sufficiently long to receive late 
treatment was assured by administering to all 
treated animals 0.3 ml saline immediately after 
tourniquets release. Results: serum administered 
late was superior to serum administered early or 
saline administered early or late. No significant 
difference was observed between serum admin- 
istered early and saline administered early or late. 
Observed 24-hr. mortalities (in %) were: carly 
serum, 62; late serum, 14; early saline, 51; late 
saline, 38 (53-56 animals/group). Fluid disiribu- 
tion analyses (of the upper-half, lower-half and 
viscera portions) of shocked mice at 1 and 4 hr. 
after early or late treatment showed that fluid 
accumulation in the injured area greater «fter 
early than late treatment with serum or saline. 


1195. Anticonvulsant action of acetazole- 
amide, alone and in combination with am: 
monium chloride. J. Gorpon MIL. HA4?, 
LawrENCE D. THatcHeR AND Pau M. Wit 
LIAMS (introduced by Louris 8. Goop»:Ay): 
Dept. of Pharmacology, Univ. of Utah Coli: se 
Medicine, Salt Lake City. 

The potentiation of the anticonvulsant « ifec! 
of acetazoleamide by ammonium chloride. ob 
served previously in acute experiments, has ee! 
studied following chronic administration o' th 
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drug combination. In previously untreated mice, 
the &Ds0 for abolition of the tonic extensor phase 
of :he maximal electroshock seizure was, for 
aceiazoleamide alone, 75 mg/kg; for acetazole- 
amie with ammonium chloride, 30 mg/kg. After 
trea: ment with these doses twice daily for 6 days, 
the respective EDsos had increased to 480 mg/kg 
and 88 mg/kg. Ammonium chloride alone, given 
acutely and chronically in maximal tolerated 
doses, modified the experimental seizure pattern 
innot more than 16% of mice tested. In addition 
to potentiating the anticonvulsant effect, am- 
monium chloride caused a reduction in the degree 
of tolerance to acetazoleamide, which develops 
during chronic administration. In parallel with 
these tests, the activity of the brain carbonic an- 
hydrase was measured by the method of Meldrum 
and Roughton. J. G. M1LuicHaP AND D. M. Woop- 
purY have shown that the anticonvulsant action 
of acetazoleamide is probably due to the direct 
inhibition of brain carbonic anhydrase, and is un- 
related to the secondary metabolic acidosis which 
results from inhibition of enzyme in the kidney. 
In nephrectomized animals, the anticonvulsant 
eflect was not abolished but was possibly en- 
hanced; a direct relation between the anticon- 
vulsant potency and the degree of inhibition of 
brain enzyme was observed.) Development of 
tolerance to acetazoleamide was not associated 
with a significant decrease in the percentage in- 
hibition of brain enzyme, and the potentiation of 
its anticonvulsant effect by ammonium chloride 
was not associated with an increase in inhibition. 
Possible mechanisms of these effects are being 
explored and will be discussed. (Supported in part 
by contract No. AF 18(600)-921 USAF, and grant 
No. B-381 from the Natl. Insts. of Health, PHS.) 


11%. Epinephrine and_ cortical activity. 
Bruno Minz anv Leo Go.psTeIn.* Dept. of 
General Physiology, Sorbonne, Paris. 

In order to get detailed information on cortical 
reactions to intravenous epinephrine, a new 
method of analysis of the rabbit corticogram was 
elaborated. Derivations were recorded from the 
left and right frontopariétal (LPF and RFP) and 
the left and right occipital areas (LO and RO). 
The frequency of impulses and the total voltage 
developed during a certain number of successive 
Secons were established. Determinations of the 
quotient: Voltage/impulse frequency per second, 
designated as ‘tensio-activity’ (T.A.) gave char- 
acteristic data allowing the measurement of the 
cortical activity of normal and treated animals. 
The validity of the results obtained in numerous 
‘xper:ments was assured by statistical calcula- 
tions. Measurements of T.A. demonstrated sig- 
nificant differences in the spontaneous activity of 
different areas. The level was highest in LFP and 


PHARMACOLOGY AND EXPERIMENTAL THERAPEUTICS 


371 


progressively decreased in RO, LO and RFP, re- 
vealing a gradient of activity decreasing along 2 
axes (LFP-RO and LO-RFP). The values of T.A. 
recorded during 100 sec. were 61.84 + 2.56 uv for 
the axis LFP-RO and 38.64 + 1.17 uv for the axis 
LO-RFP. Epinephrine injected intravenously 
caused both acceleration of impulse frequency 
and increase of T.A., in the 4 areas (from 53.77 + 
2.34 to 56.04 + 1.76 uv/sec.). However the relative 
augmentation was significantly more important 
in the axis LFP-RO (63.1%) than in the axis 
LO-RFP (48.6%). Statistically validated results 
obtained with a new method thus demonstrate 
the existence of a graded spontaneous activity and 
the presence of a particular epinephrine-sensitive 
area in the cortex of the rabbit. 


1197. Method for screening diuretics in dog. 
Wa.TeER MopeE Lu. Cornell Univ. Med. College, 
New York City. 

The screening of diuretics in the rat may be 
misleading for it often indicates diuretic potency 
in drugs which fail to produce diuresis in patients 
with congestive failure. Trained or specially pre- 
pared dogs which are kept for survival may be too 
valuable to be used for the screening of drugs of 
unknown toxicity. We have screened drugs for 
diuretic activity by intravenous injection in acute 
experiments in anesthetized dogs. The animals 
were well fed and well hydrated. Urine was col- 
lected from both ureters. Blood pressure was 


. recorded through a carotid cannula; testing was 


discontinued if blood pressure fell markedly. 
Every 5 min. Ringer’s solution was infused in 
amounts equal to the flow of urine in the 5-min. 
period preceding. Screening procedures often 
lasted for as long as 5 hr. and, with satisfactory 
control periods interposed, as many as 3 different 
materials and a standard diuretic could be com- 
pared in the same animal. Approximately 10 
animals were usually necessary for a satisfactory 
evaluation. The results of the evaluation of 
diuretic potency of 4 different compounds in the 
rat and, by this method, in the dog, were com- 
pared with those in 20 patients with congestive 
failure. All 4 drugs exerted diuretic action by 
oral administration in the rat, only 1 by intra- 
venous injection in the dog, and only the latter 
by oral administration in man. The findings sug- 
gest that this acute method of screening diuretic 
agents in the dog provides answers which more 
closely approximate those likely to be found in 
man than when screening is done in the rat. 


1198. Cerebral hemodynamics following ad- 
ministration of chlorpromazine. GEORGE 
Morris,* Rosert Pontius,* Ropert HERsCH- 
BERGER* AND JOHN H. Moyen. Depts. of Surgery, 
Medicine and Pharmacology, Baylor Univ. College 
of Medicine, Houston, Tex. 
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The ‘cerebral hemodynamic’ response to chlor- 
promazine was studied in normotensive human 
subjects employing the ‘nitrous oxide’ technique 
for determining cerebral blood flow. Fifty milli- 
grams of chlorpromazine was given intravenously 
or intramuscularly. Following intravenous ad- 
ministration the mean blood pressure was usually 
reduced to a significant degree but only infre- 
quently after intramuscular administration. 
Chlorpromazine had no effect on cerebral oxygen 
consumption. Following intravenous administra- 
tion the cerebral blood flow was frequently de- 
pressed but this was apparently associated with 
the reduction in blood pressure. The cerebral 
blood flow did not decrease if the drug was given 
intramuscularly. 


1199. Dog blood pressure assay of, and effects 
of morphinan derivatives on cholineacetyl- 
ase activity. R. W. Morris,* R. M. FeEatTHER- 
STONE AND H. H. Keasuina. Dept. of Pharma- 
cology, College of Medicine, State Univ. of Iowa, 
Towa City. 

As a part of studies designed to discover corre- 
lations between the pharmacologic actions of the 
potent analgetics and their relationships to the 
metabolism of acetylcholine, the effects of some 
morphinan derivatives on rat brain choline- 
acetylase activity were determined. The choline- 
acetylase, contained in extracts of acetone-dried 
powder of rat brain (Korey et al., J. Biol. Chem. 
189: 705, 1951), was incubated for 1 hr. with the 
necessary substrates and co-factors in a medium 
essentially as outlined by Feldberg and Mann 
(J. Physiol. 104: 8, 1945). Attempts to assay the 
synthesized acetylcholine by utilizing the usual 
frog rectus abdominus muscle assay were aban- 
doned, since the limited number of observations 
possible on each muscle strip and the variability 
among different strips did not allow for adequate 
statistical control. Available colorimetric meth- 
ods did not have sufficient sensitivity. Accord- 
ingly, in order to allow for adequate statistical 
control and to achieve a more rapid bioassay 
procedure, the nembutalized and neostigminized 
dog blood pressure preparation was adopted. 
Statistical analyses of data so obtained (D. J. 
Finney, Biological Standardization, 2nd Ed., by 
J. H. Burn, London: Oxford, 1952, p. 440) indi- 
cated that this preparation /) has sufficient sensi- 
tivity, 2) allows rapid and multiple determinations 
and 8) yields reliable and reproduceable assays. 
The dose-effect relationships of morphine, levor- 
phan, dextrorphan, allylnormorphine, levallor- 
phan and dextrallorphan on choline-acetylase 
activity will be reported. 


1200. Complex ion formation in calcium bi- 
carbonate system. Paut E. Morrow,* Louis 
Casarett,* Tarr Y. Torrpara,* WiiuiaM F. 
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NEuMAN AND Harotp C. Hopes. Depi. of 
Radiation Biology, Univ. of Rochester School of 
Medicine and Dentistry, Rochester, N. Y. 

The ion exchange method of Schubert permits 
an estimation of the extent of complex ion forma- 
tion. Calcium ions in solution tend to distribute 
themselves between a cationic exchange resin 
Dowex-50 and a solution phase depending on the 
bicarbonate concentration. Calcium 45 was used 
and after 4-6 hr. of contact the calcium distribu- 
tion between solid and solution was measured. 
Large increases in the bicarbonate content of the 
solution were accompanied by increasing amounts 
of the calcium 45 held in solution. Therefore, some 
complex formation occurred. The charge of and 
combining ratio of the reactants in the complex 
ion could not be established. Ultra-filtration ex- 
periments using beef serum and measuring the 
ultra-filtrability of calcium 45 with increasing 
content of COs gave confirmatory results. The 
complex ion formation, though real is not im- 
portant physiologically. When the bicarbonate 
concentration was increased to 5 times that repre- 
senting a physiological concentration, only a 
small fraction of the total calcium was in the 
complexed form. (This paper is based on work 
performed under contract with the Atomic Energy 
Commission at the Univ. of Rochester Atomic 
Energy Project, Rochester, N. Y.) 


1201. Incorporation of C-labeled L-sorbose 
into L-ascorbic acid and D-glucose in rats. 
E. H. Mospacu* ann J. J. Burns. Columbia 
Univ. and New York Univ. Research Services, 
Goldwater Memorial Hosp., New York City, and 
Lab. of Chemical Pharmacology, Natl. Heart 
Inst., Natl. Insts. of Health, Bethesda, Md. 
Previous studies on the biosynthesis of L-as- 

corbic acid have shown that p-glucose is converted 

to ascorbic acid in Chloretone-treated rats with- 
out prior cleavage of its carbon chain. From struc- 
tural considerations L-sorbose has been suggested 
as a possible intermediate in the biosynthesis of 
ascorbic acid from glucose. In order to investigate 
this precursor relationship a C™ tracer study was 
carried out in Chloretone-treated rats with 
L-sorbose, labeled both uniformly in all 6 carbon 
atoms and specifically in carbon 6. It was found 
that about 0.4% of the labeled sorbose (adminis: 
tered as L-sorbose-C,'‘ or as L-sorbose-6-C"™) was 
converted to urinary ascorbic acid. Degrad:tion 
studies indicated, however, that sorbose wa: nd 
a direct precursor of ascorbic acid since its cxbot 
chain underwent fragmentation before b cing 
transferred to the ascorbic acid. In this stud) 
information was also obtained on the biological 
fate of L-sorbose. This ketohexose was extens vel] 
metabolized to CO2 and was converted to a! ap 
preciable extent to liver glycogen by a pat/iwa! 
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which involves prior cleavage of its carbon chain. 
The data obtained were in accord with a conver- 
sion of L-sorbose to p-glucose via the intermediate 
formation of L-glyceraldehyde and dihydroxy- 
acetone phosphate. 


1202. Use of parenteral reserpine in treatment 
of hypertensive emergencies. JoHN H. 
MoyYEeR AND WarRREN M. Huaues.* Depts. of 
Pharmacology and Medicine, Baylor Univ. Col- 
lege of Medicine, Houston, Tex. 

Three groups of patients with hypertensive 
emergencies were treated with parenteral re- 
serpine. The Ist group consisted of 14 patients 
with severe, progressive, hypertensive cardio- 
vascular disease. In. this group there were 10 pa- 
tients with malignant hypertension. All of the 
patients obtained a significant depression in blood 
pressure and in 9 patients (64%) the maximal 
depression in the supine position was in the 
normotensive range. The 2nd group consisted of 
6 patients with severe preeclampsia of pregnancy. 
Normotensive levels were attained in all of the 
patients and all recovered. The 3rd group con- 
sisted of 8 patients of pediatric age with acute 
glomerulonephritis. Seven of the 8 patients ob- 
tained a significant reduction in blood pressure, 
and 6 patients became normotensive. The side 
effects consisted of sedation, bradycardia, weak- 
ness, dreams and conjunctival injection. Muscle 
tremors developed after several days of therapy 
with large doses (5-10 mg) administered at inter- 
vals of 4 to 8 hours, and in 1 patient a Parkinson- 
like syndrome developed. This subsided com- 
pletely after discontinuation of the drug. Reser- 
pine administered parenterally is an effective 
agent for reducing the blood pressure in hyper- 
tensive emergencies. This action is not dependent 
on the sedative effect of the drug. 


1203. Central mechanism for codeine-induced 
defecation in cat. Roy L. Munpy* anp 
EvcenE D. Brann. Dept. of Pharmacology, 
School of Medicine, Univ. of Virginia, Char- 
lottesville 
Defecatory dose-response curves were deter- 

mined for intravenously and intramuscularly 

administered codeine sulfate. The maximal ef- 
fective dose, 30 mg/kg administered intramuscu- 

larly, produced 86% defecation in 31 tests on 11 

animals. This dose was used in all subsequent 

experiments. No cat in this series vomited. Neither 
omission of feeding prior to testing nor chronic 
cervical vagotomy were found to have any sig- 
nificant effect on codeine-induced defecation. 

This indicates that in the cat, in contrast to the 

dog (Kopranyi, J. Lab. & Clin. Med. 16: 225, 

1980) the vagus is not necessary for this response. 

However, the incidence of codeine defecation was 

markedly decreased by decerebration and by 
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chronic lesions of the medulla in the region of the 
emetic chemoreceptor trigger zone (BORISON AND 
Wana, Proc. Soc. Exper. Biol. & Med. 76: 335 
1951). Animals whose medullary lesions resulted 
in ablation of responsiveness to codeine exhibited 
normal periodicity and co-ordination in executing 
the physiologically stimulated act of defecation. 
This suggests that the area destroyed may be a 
chemoreceptor trigger zone for defecation. The 
fact that 4 of 8 of these animals vomited following 
the administration of lanatoside C (0.16 mg/kg 
i.v.) indicates that in these cats the CT zone for 
emesis is intact and is anatomically distinct from 
the postulated CT zone for defecation. 


1204. Site of action of magnesium in treat- 
ment of TEPP intoxication. Epmunp F. 
Murtna,* Bernarp P. McNamara, GERALD E. 
GROBLEWSKI* AND J. Henry WILLs. Chemical 
Corps Med. Labs., Army Chemical Ctr, Md. 

The site of action of magnesium ions in the 
treatment of skeletal muscle fasciculations pro- 
duced by anticholinesterase poisoning has not 
been defined completely for all such agents. The 
anti-fasciculatory and central effects of mag- 
nesium in the treatment of tetraethylpyrophos- 
phate (TEPP) intoxication were investigated in 
the cat and rabbit. Magnesium sulfate in doses as 
high as 150 mg/kg i.v., did not alter the ‘grand 
mal’ type of electroencephalogram seen in cu- 
rarized rabbits poisoned with TEPP, whereas 
atropine sulfate in doses of 1-3 mg/kg i.v., quickly 
abolished this activity. Magnesium sulfate or 
magnesium chloride (30-100 mg/kg i.v.) rapidly 
abolished fasciculations produced by TEPP 
(0.3-2.0 mg/kg i.v.) in either normally innervated 
gastrocnemius muscles or muscles with freshly 
sectioned nerves. This effect could be achieved 
without blocking neuromuscular transmission to 
the muscle group under study. The results indi- 
cate that the primary site of action of magnesium 
in the treatment of fasciculations produced in 
TEPP intoxication is peripheral. Magnesium ap- 
parently has little value, if any, in the treatment 
of the central effects produced by this poison. 


1205. Influence of certain anesthetic agents 
on vagal control of heart rate. CLINTON B. 
Nasu,* Ftoyp Davis* anp Rosert A. Woop- 
BuRY. Mead Johnson and Co. Research Labs., 
Evansville, Ind., and Dept. Pharmacology, Univ. 
of Tennessee Med. Units, Memphis. 

While it is commonly recognized that various 
anesthetic agents have an effect on vagal control 
of heart rate, the extent of the influence is open 
to some doubt. The alteration of heart rate in . 
dogs caused by the usual anesthetic dose of 
several agents (pentobarbital, Pentothal, chlo- 
ralose) was investigated by recording heart rates 
with an electrocardiograph. Records were taken 
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after anesthesia was well established and again 
after bilateral vagotomy in the mid-cervical 
region. In some cases records were obtained before 
and after atropinization followed by vagotomy. 
Vagal blockade by atropine was tested by elec- 
trical stimulation of the isolated vagus nerve 
while taking ECG records. A separate series of 
trained unanesthetized dogs provided data on the 
heart rate of conscious animals. Dogs which re- 
ceived Pentothal showed a consistent small de- 
crease in rate following vagotomy, while the rate 
in chloralosed animals showed an increase averag- 
ing about 20 beats/min. Vagotomy under pento- 
barbital anesthesia produced a small but definite 
decrease in rate. Since surgical elimination of the 
vagi produced only small changes in heart rate in 
the case of pentobarbital or pentothal and these 
were opposite to that expected upon removal of 
parasympathetic influence, it seems that a high 
percentage of vagal control of rate is eliminated 
by these agents. 


1206. Some pharmacological studies of several 
phenylacetic acid derivatives. Jor B. Nasu, 
MELVILLE Sanyun, Jack Faust,* Joun D. 
ARCHER* AND G. A. Emerson. Dept. of Pharma- 
cology and Toxicology, Univ. of Texas Med. 
Branch, Galveston, and Sahyun Labs., Santa 
Barbara, Calif. 


Withdrawn by Authors. 


1207. Action of histamine liberators and anti- 
histamines on mast cells in vitro. STATA 
Norton* anv E. J. DE BEER. Wellcome Research 
Labs., Tuckahoe, N. Y. 

A quantitative technique for evaluating in vitro 
fragmentation and disruption of mast cells of rat 
mesentery has been used to determine the relative 
effectiveness of various antihistamines in prevent- 
ing this damage. Fragmentation of mast cells was 
produced by Compound 48-80 and hypotonic solu- 
tions. Marked differences were found in the ability 
of antihistamines and related compounds to an- 
tagonise this fragmentation in vitro. 


1208. Regeneration of erythrocyte and brain 
cholinesterase activity in rats after sub- 
lethal exposures to GB vapor. Frep W. 
OBERST AND MILTON K. CHRISTENSEN.* Chemi- 
cal Corps Med. Labs., Army Chemical Ctr, Md. 
Rats were exposed daily to increasing concentra- 

tion levels of GB vapor until severe toxic signs, 

such as convulsions, occurred. The animals show- 
ing these signs were used in following the recovery 
phase of erythrocyte and brain ChE activity over 

a 60-day period after the last day of exposure. Im- 

mediately after exposure all convulsing animals 
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showed erythrocyte ChE values below 10%, of 
normal and brain ChE values of 5% of normal. 
Those not exhibiting toxic signs but similarly ex- 
posed had higher values. The brain did not show. 
marked decrease in ChE activity until after the 
erythrocyte ChE activity was reduced to approxi- 
mately 28% of normal. The rate of regeneration 
for erythrocyte ChE activity is somewhat greater 
than that of the brain. For erythrocytes it was 
approximately 4.4%/day for the first 15 days and 
thereafter was decreased to approximately 0.8%/ 
day. From these rates it was estimated that 48 + 
6 days (1 S.E.) are required for complete recovery 
(100%). Brain ChE activity followed a similar 
pattern, the rate being approximately 3.7%/day 
for the first 15 days after which it was estimated 
to be 0.3-0.4%/day. The time calculated for 100% 
recovery was 140 + 31 days. 


1209. Pharmacological properties of some new 
unsymmetrical bis quaternary hypotensive 
agents. Tuomas B. O’DELL (introduced by 
Raymonp N. Bieter). Research Labs., Irwin, 
Neisler and Co., Decatur, Ill. 

The pharmacology of some unsymmetrical bis 
quaternary derivatives of carboline, isoquinoline 
and related bases is described. Many of these new 
compounds proved to be potent hypotensive 
agents, the activity of which was not directly re- 
lated to their degree of peripheral action on the 
autonomic nervous system. It was found that 
relatively minor variations in the structure of 
these compounds often markedly altered not only 
the hypotensive activity, but other pharmacologi- 
cal responses as well. Examples are given. It was 
also of interest to note that, in general, the satu- 
rated (tetrahydro) derivatives were found to be 
more active as hypotensive agents than analogous 
unsaturated derivatives. As a result of mechanism 
studies, it is concluded that these compounds 
have primarily a central site of hypotensive ac- 
tion with varying degrees of peripheral effects. 


1210. Placental transfer of radioactive digi- 
toxin in pregnant women. GeEorGE T. OKITA, 
Ernest J. Piotz, Joun H. Curry, JR., Frep- 
ERICK D. Smitu, JR. AND Epwarp M. Dsvis 
(introduced by E. M. K. Geriina). Depts. of 
Pharmacology and Obstetrics and Gynecology. «nd 
Argonne Cancer Research Hosp., Univ. of “hi- 
cago, Chicago, Ill. 

The placental transfer of digitalis in preg: ant 
women has received little or no attention in the 
past. Earlier studies conducted by our grou} 02 
experimental animals indicated that C'*-digit« xin 
crosses the placental barrier of rats and gu 2ea 
pigs (Proc. Soc. Exper. Biol. & Med. 80: 536, 1{'52). 
Preliminary studies have been conducted ©1 4 
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pre;;nant women to determine placental transfer 
of digitoxin and its concentration in the various 
fetal organs. Biosynthetically labeled C'*-digi- 
tox'n was administered intravenously to 3 preg- 
nan’ women who required surgical expulsion of 
the fetus for various clinical reasons. Doses of 
0.25 or 0.50 mg was injected 2.7-5.0 hr. before re- 
moval of the fetus. The period of gestation for the 
3 patients was 11-12 wk. Various fetal organs were 
removed, thoroughly washed with isotonic saline 
and stored at —17°C until ready for extraction of 
the labeled glycoside. The extraction procedure 
employed for the isolation of the unchanged 
digitoxin and its metabolic products was similar 
to a method reported earlier (Proc. Soc. Exper. 
Biol. & Med. 80: 536, 1952). Preliminary studies 
indicate that less than 1% of the administered 
digitoxin can be detected in each of the fetuses 
studied. Of the total C’* found in the fetus less 
than 35% was in the form of unchanged digitoxin. 
Concentration of the unchanged drug in the vari- 
ous fetal organs on a tissue weight basis varied 
somewhat from one fetus to another. The kidney 
and heart had the highest level of concentration 
with the maximum amount being approximately 
0.34 wg/gm of tissue. Moderate amounts as high as 
0.04 ug/gm were noted in the liver and lung. Low 
concentrations were noted in the fetal blood, 
intestine, carcass and amniotic fluid. 


1211. Some toxic effects of dimethylnitros- 
amine (DMN). Joun F. O’Leary, Aru H. 
O1keMUS, BERNICE HARRISON AND AURORA 
BRansForD (introduced by J. H. Wits). 
Chemical Corps Med. Labs., Army Chemical 
Ctr, Md. 

Dimethylnitrosamine, an intermediate in the 
manufacture of dimethylhydrazine, is a stable, 
neutral, water-soluble liquid. Literature reports 
indicate that human exposure to DMN causes ill- 
hess, and that experimental animal exposure 
causes marked liver damage. The LDs» of DMN in 
mice was 16.5 mg/kg either i.v. or i.p. In rabbits, 
some deaths occurred after 7 mg/kg i.v., although 
some survived 10 mg/kg. Higher doses were in- 
variably fatal. The lethal! mechanism in animals 
has not been precisely established. Toxic doses 
given i.p. or i.v. in mice, rabbits, and dogs caused 
ho immediate outward signs, but lethargy, coma, 
and death occurred after from 12 hr. to 4 days. 
Post-inortem findings included bloody ascites, 
fluid in the chest, and enlarged or discolored livers. 
Minute hemorrhagic areas often occurred in the 
intestinal mucosa. In experiments in several 
tabbits and dogs slight increases in blood NPN 
occurred. In 2 dogs surviving 48 hr. after an i.v. 
dose of 15 mg/kg, no significant changes occurred 
in hemoglobin, hematocrit, or serum potassium, 
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and no methemoglobin was present. In anesthe- 
tized cats receiving up to 120 mg of DMN /kg i.v. 
no significant effects on respiration, blood pres- 
sure, or ECG were seen. Cardiovascular responses 
to acetylcholine, epinephrine, carotid occlusion, 
and peripheral vagal stimulation remained nor- 
mal. Similar results were seen in cats receiving 
15 mg/kg i.p. 48 hr. previously. In kidney func- 
tion studies in rabbits, no significant changes in 
filtration or tubular function (PAH) were seen 
during a 4-hr. period after 60 mg of DMN/kg i.v. 
Urine flow rate may have decreased slightly. In 
one such animal tested, only 15% of the DMN 
dose appeared in the urine, with peak excretion 
at 14 hr. after injection. 


1212. Effect of DL-ethionine on liver metab- 
olism. C. A. OLMSTED (introduced by S. A. 
Peopues). Dept. of Pharmacology, School of 
Veterinary Medicine, Univ. of California, Davis. 
As early as 4 hr. following a single dose of 

ethionine there is a marked increase in the neutral 

fat of the liver, phospholipids being either un- 
changed or slightly lower in concentration. These 
lipid changes have been related to a metabolic 
antagonism between ethionine and methionine. 
In the present study, both the lipids and the 
carbohydrates of the liver and plasma have been 
investigated. Fasted female rats given ethionine 
were unable to form liver glycogen from exogenous 
glucose in spite of the fact that the glucose admin- 
istration prevented the accumulation of liver 
lipids. Blood glucose fell markedly within the 
first 3 hr. after ethionine administration. The 
blood sugar lowering effect of ethionine occurs in 
both male and female dogs regardless of subse- 
quent increases in liver lipids. After the injection 
of P%2, the specific activity of plasma phospho- 
lipids in rats was unchanged by ethionine, whereas 
the incorporation of P* into liver phospholipids 
was decreased considerably. These changes oc- 
curred prior to any increases in liver lipid, and 
are presumably the effect of methionine antag- 
onism. It would then appear, that in the presence 
of ethionine the transport of neutral fat from the 
liver is impaired under conditions which suppress 
the turnover of liver phospholipids. Lupu and 

Farber (Proc. Soc. Exper. Biol. & Med. 86: 701, 

1954) suggest that glucose oxidation may facilitate 

the metabolism of excess neutral fat in the liver 

following ethionine. The possibility that an in- 
creased lipogenesis also occurs under the influence 
of ethionine has not yet been tested. 


1213. Quantitative comparison of the hypo- 
tensive and sedative effects of rescinnamine 
in dogs. J. A. Orcutr anp G. E. CronHEIM. 
Research Div., Riker Labs., Los Angeles, Calif. 
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These experiments compared the hypotensive, 
bradycardic, and sedative responses of 88 dogs 
receiving peroral dosages of rescinnamine, 1-100 
ug/kg daily for 5 days. Mean arterial pressures and 
heart rates are easy to visualize quantitatively, 
but the measurement of ‘sedation’ is debatable, 
‘sedation’ being subjective and difficult to quanti- 
tate. The impropriety of using a quantal measure- 
ment for comparison with the graded responses of 
blood pressure and heart rate was recognized, and 
a more precise measurement of the fundamental 
principles underlying the sedative activity was 
therefore sought. For determination of blood pres- 
sure and heart rate, each dog was anesthetized 
with intravenous pentobarbital, injected slowly 
to the point of disappearance of the swallowing 
reflex. Since all general anesthetics, in appropriate 
small dosages, produce ‘sedation,’ it was con- 
sidered of value to look for an additive effect be- 
tween rescinnamine and pentobarbital. Such a 
correlation was indeed discovered in the reduction 
of the amount of pentobarbital necessary for 
anesthetic induction, with increase in dosage of 
rescinnamine. Each of the 3 phenomena, mean 
arterial pressure, heart rate, and anesthetic dose 
of pentobarbital, was expressed as percentage of 
the initial value and plotted on a common ordi- 
nate against log-dosage of rescinnamine. The 3 
dosage-response curves were very similar, 
at an approximately equal and constant rate to 
65-75% of initial value at the highest tolerated 
dose (32 ug/kg/day). This suggests a direct paral- 
lelism among hypotension, bradycardia, and seda- 
tion, over the entire range of dosage, when meas- 
ured in the same species. 


1214. Fluoromar as an anesthetic agent. 
O. Sipney OrtH anp W. H. L. Dornerre.* 
Dept. of Anesthesiology, Univ. of Wisconsin 
Med. School and Hosps., Madison. 
Trifluoroethyl-vinyl ether (Fluoromar, Ohio 

Chemical Co.) has been used as an anesthetic 

agent for 40 patients and its anesthetic advantages 

noted. The compound has a distinctive, mild odor 
not readily recognized as that of an ether and not 
generally objectionable unless high concentrations 
are presented during initial anesthetic induction. 

By the open technique of administration loss of 

consciousness is very rapid, comparable to that 

which may be accomplished with ethyl chloride 
and exceeding that for divinyl or vinylethy] ether. 

Infants and children may be depressed to the 

surgical level in 1-2 min. and adults in 2-4 min. 

Retention of tonus of the mandibular muscles is a 

disadvantage with accompanying difficulty in 

early insertion of an oropharyngeal airway. Anal- 
gesia apparently is quite excellent since adults 
have moved their heads aimlessly without moving 
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or objecting to the continuation of surgical pro. 
cedures such as herniorrhaphies, drainage of 
psoas abscesses or cyctoscopic examinations, 
Electrocardiographically there has been only 
minimal disturbance of cardiac rhythm and n 
ventricular disturbances. Tachycardia~—of 10-3) 
beats/min. has been recorded and blood pressure 
has been depressed from 120 to 80-90 mm Hy 
systolic if marked depth of anesthesia was pro. 
duced. The agent has been administered by the 
usual open, semiopen, semiclosed and absorption 
techniques. Recovery of consciousness has been 
extremely rapid (1-2 min.) and probably equals or 
exceeds that after nitrous oxide or cyclopropane 
when only belladonna alkaloid premedication has 
been employed. Evaluation of renal, hepatic and 
cardiac effects of Fluoromar is in progress. 


1215. Metabolites of nicotine. FLEetTcHeER B. 
OwEN, Jr.* AND P. S. Larson. Dept. of Pharma 
cology, Med. College of Virginia, Richmond. 
Studies with C™ uniformly labeled nicotine in 

the rat (Ganz, Kesey anp GerLine, J. Pharm: 
col. & Exper. Therap. 103: 209, 1951) and in the 
do® (BENNETT, TEDESCHI AND Larson, Arch. inl. 
pharmacodyn. 98: 221, 1954) have shown thatfgu 
virtually all of the administered C™ is eliminatediis 
in the urine. Present studies suggest that this is 
also true in the cat. Urine collected from dogi 
receiving C™ labeled nicotine has been concen 
trated by freeze drying and chromatographe 

(descending method) on Whatman #1 filter paperiie 

Tertiary amyl alcohol, saturated with a px 5: 

acetate buffer was used as the developing solvent. 

Following development at 7-9°C, the papers wer 

air dried, cut into squares of 2.2 em and scanned 

for radioactivity in a gas flow counter. People 4 

activity were assumed to represent unchanged 

nicotine and its metabolites. Evidence for 3 majo 
and possibly 4 minor metabolites has been ob 
tained. 


1216. Effect of adrenalectomy on toxicity 


histamine and acetylcholine to white miceffip 


J. M. Parker, Inna MacDovuGaL.u anv J. 
BASSINGTHWAIGHTE (introduced by WERNE 
Katow). Defense Research Med. Lab., Toronto 
Canada. 

The intraperitoneal LDso’s of histamine a0 
acetylcholine were determined on norm:.! al 
adrenalectomized white mice. These were: histé 
mine, normal mice, 1720 + 230 mg/kg. Adr: nale¢ 
tomized mice, 8.45 + 0.71 mg/kg; acetylc‘olin 
normal mice, 275 + 14 mg/kg; adrenalect: mizqy 
mice 206 + 4 mg/kg. Lowe found that diphel 
hydramine gave no protection against the ‘eth 
effects of histamine in normal mice. The inc: 2asqpi 
sensitivity of adrenalectomized mice to hist: milfti 
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made it possible to examine the protective action 
of diphenhydramine. It was found that the LDs0 
increased to 89.1 + 11.5 mg/kg when diphen- 
hydramine HCl in a dose of 10 mg/kg was given 
30 min. before the challenging dose of histamine. 
The marked increase in sensitivity to histamine 
of the adrenalectomized mice compared to the 
changes seen with acetylcholine suggest that 
histamine is not acting as a non-specific ‘stressor,’ 
but rather that histamine metabolism is intimately 
concerned with adrenal function. The value of 
cortisone in the treatment of allergic skin dis- 
orders is further evidence of this relationship. 


1217. A colorimetric method for determina- 
tion of isonicotinic acid hydrazide (INH) in 
biological fluids. S. A. PEopLEs AND SHELDON 
RosENFELD.* Dept. of Pharmacology, Univ. of 
California School of Veterinary Medicine, Davis. 
This method is based on the fact that diazotized 

p-nitroanaline reacts with acid hydrazides to form 

a yellow compound which turns an intense purple 


gin strong alkali. While other nitrogen compounds 


also react to form similar compounds such inter- 


J@fering substances are not found in the blood or 


urine. A Somogyi filtrate is made of blood, plasma, 
serum or diluted urine. To 10 ml of filtrate in an 
ice bath add 1 ml of 0.5 m succinic acid buffer of 
pH 5.4 and 1 ml of diazotized p-nitroanaline and 


hydroxide, mix and read at 540 my in a photo- 
electric colorimeter. The diazo reagent is prepared 
My mixing 5 ml of .025 m p-nitroanaline in 1.0 n 


olumetric flask, let stand 5 min. and make up to 
olume. This will last several days if kept in the 
efrigerator. A calibration curve is prepared by 
dding known amounts of INH to the material to 


mc studied and carrying out the usual analysis. 


his will correct for the slight variations in re- 
overy from different fluids as the zinc hydroxide 
brecipitates adsorb from 5-15% of the INH de- 
bending on whether urine or whole blood is pre- 


ice@ipitated. Using a 25 mm cuvette in the Coleman 


t. spectrophotometer plasma concentrations as 
owas .2 mg% can be determined. 


18. Adrenocortical activity of Meticorten 
and Meticortalone. Preston L. PERLMAN 
AND SrpyLLE TouKsporF (introduced by W. 
Govier). Biological Research Labs., Schering 
Corp., Bloomfield, N. J. 
Meticorten and Meticortalone, 2 new steroids 
mith considerable antiarthritic activity, were 
udied in experimental animals to assess their 
trenocortical effects. Studies were carried out 


asdmsing the eosinophil response, liver glycogen depo- 


tion, and thymus involution. In addition, com- 
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parisons of the 2 steroids were made with corti- 
sone, hydrocortisone, and desoxycorticosterone 
acetate with respect to life maintenance activity 
in adrenalectomized rats and on the electrolyte 
excretion in adrenalectomized rats. The results 
indicate that with regard to the ‘glucocorticoid’ 
activities (eosinopenic response, glycogen deposi- 
tion, and thymus involution) Meticorten and 
Meticortalone are approximately 3-4 times more 
active than hydrocortisone. With regard to life 
maintenance ability, the compounds are approxi- 
mately equivalent in activity on a weight basis to 
desoxycorticosterone acetate. However, in ad- 
renalectomized rats previously given a sodium and 
potassium load, the urinary electrolyte excretion 
pattern following Meticorten and Meticortalone 
treatment is similar to that ebserved with the 
glucocorticoids, cortisone and hydrocortisone, and 
is distinctly different from that observed with 
desoxycorticosterone acetate. 


1219. Inhibition of the renal tubular excre- 
tion of organic bases by a basic cyanine dye. 
LAWRENCE PETERS AND ALEXANDER KANDEL.* 
Dept. of Pharmacology, Tulane Univ. Med. 
School, New Orleans, La. 

The cyanine dye _ 1’-ethyl-3,6-dimethyl-2- 
phenyl-4-pyrimido-2’-cyanine chloride (#863) 
inhibits the renal tubular excretion of N’-methyl- 
nicotinamide (NMN) in dogs (Perers et al. J. 
Pharmacol. & Exper. Therap. in press). The single 
intravenous dose of 1.25 um/kg, which produces a 
complete, reversible inhibition of NMN transport, 
is approximately 75 of that producing renal tubu- 
lar injury. A dose of 2.5 um of cyanine/kg inhibits 
the renal tubular excretion of tetraethylam- 
monium (RENNIcK et al. J. Pharmacol. & Exper. 
Therap. 110: 43, 1954). Only traces of cyanine 
appear in the urine, but large amounts accumulate 
in tubular cells. Orloff et al. (J. Pharmacol. & 
Exper. Therap. 109: 214, 1953) have demonstrated 
the renal tubular excretion of 2-benzyl-imidazoline 
(Priscoline) by the dog. The present study deals 
principally with the action of cyanine #863 on 
tubular transport of this tertiary base. Doses of 
10 ue of cyanine * 863/kg produced only a partial 
depression of Priscoline transport in some experi- 
ments, and none in others. The renal clearance 
rate of NMN, measured simultaneously, was not 
depressed by Priscoline, but was rapidly inhibited 


' by the cyanine. Current studies include investiga- 


tions of the effect of cyanine on the tubular trans- 
port of the quaternary base 5-methyl-4-phenyl-1- 
(1-piperidy])-3-hexanol methobromide (Darstine), 
shown by Beyer et al. to be excreted by the renal 
tubules (Am. J. Physiol. 175: 39, 1953). We have 
observed that intravenous infusions of this com- 
pound depress the tubular excretion of NMN. 
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1220. Phosphatase activity of hematopoietic 
tissues of partially shielded irradiated rats. 
Donatp F. PETERSEN* AND KENNETH P. Dv- 
Bors. U. 8. Air Force Radiation Lab. and Dept. 
of Pharmacology, Univ. of Chicago, Chicago, IIl. 
Previous studies in this laboratory (Am. J. 

Physiol. 176: 282, 1954) demonstrated that x-ir- 
radiation produces dose-dependent increases in 
the hydrolysis of adenosine triphosphate and 
5-adenylic acid by the spleens and thymus glands 
of rats and mice. Our subsequent observation 
(Federation Proc. 13: 394, 1954) of a relationship 
between the ability of certain chemical agents to 
improve survival and modify the increased phos- 
phatase activity after x-irradiation indicated 
that phosphatase measurements were applicable 
for the quantitative estimation of radiation 
injury to hematopoietic tissues. In the present 
study phosphatase measurements were employed 
for estimating radiation damage after exposure of 
localized areas to 250 kvp x-irradiation. Essen- 
tially normal phosphatase activity was observed 
in the spleen and thymus glands when these 
organs were shielded during irradiation. Thorax 
shielding diminished the amount of increase of 
spleen phosphatase activity as evidenced by in- 
creases in the adenosine triphosphatase and 
5-nucleotidase activities respectively to 208% and 
189% of normal as compared with increases to 
260% and 354% of normal in unshielded, irradiated 
controls. Shielding the abdomen or spleen did not 
appreciably reduce the increase in phosphatase 
activity of the exposed thymus glands. Exposure 
of only the exteriorized spleen resulted in no ap- 
preciable increase in adenosine triphosphatase or 
5-nucleotidase activity of the spleen after doses of 
x-ray as high as 800 r. This finding constitutes 
substantial evidence for concluding that the 
x-ray-induced increase in the phosphatase activity 
of the spleen cannot be accounted for on the basis 
of direct damage to the spleen. 


1221. Comparison of the convulsant effect of 
thiosemicarbazide and thiocarbohydrazide 
in schizophrenic patients. Car. C. PFEIFFER, 
THEODORE TausiG* AND NATHANIEL S. APTER.* 
Emory Univ., Emory University, Ga., Manteno 
State Hosp. and Univ. of Chicago, Chicago, Ill. 
The more potent hydrazides, after careful 

toxicity studies in animals, have been tried for 

their convulsant therapeutic effect in schizo- 
phrenic patients. The hydrazides lower the 
threshold for photic stimulation so that the actual 
convulsion usually occurs when medical attention 
is focused on the patient. After one convulsion the 
convulsive tendency is antidoted by an oral dose 

of 50 mg of pyridoxine, although occasionally 40 

mg has been used intravenously. At least 16 pa- 

tients have been treated with each hydrazide. 
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Semicarbazide produces convulsive tendencie: in 
man after oral doses of 3.0 gm. Thiosemicarbaz ide 
requires an oral dose of 200 mg and thiocar}o- 
hydrazide requires only 136 mg orally to lower ‘he 
threshold to photic stimulation. The incidence of 
nausea and vomiting is high with semicarbazide 
whereas with thiosemicarbazide and thiocarbo- 
hydrazide an incidence of 20% was found. Thio- 





















































carbohydrazide has the shortest latent period and 
is the most potent of the hydrazides in both man 
and animals. The short latent period caused us to 
misjudge the time for photic stimulation so that a 
more spontaneous seizures occurred with thio- P 
carbohydrazide (34%), with the earliest seizure ti 
at 45 min. This compares with an incidence of 17% t 
of spontaneous seizures after oral thiosemicarba- p 
zide with the earliest spontaneous seizure occur- J ,, 
ring at 120 min. Serious side effects (such as the J ,, 
tachycardia encountered: with isoniazid therapy, J ;, 
J.A.M.A. 152: 1317, 1953) were not observed os 
during therapy with these convulsant hydrazides. g 
(Supported in part by a PHS grant.) ch 
1222. Cardiovascular and autonounic effects of r 
chlorpromazine. Raymonp W. PIcKERING* gre 
AND Raymonp P. Au aquist. Dept. of Pharma- a 
cology, Med. College of Georgia, Augusta. Pe 
Arterial blood flow in several vascular beds was inj 
measured by rotameter in anesthetized dogs. das 
Renal blood flow was not significantly changed by gar 
intra-arterial chlorpromazine in doses as large as of | 
1 mg/kg. The marked renal vasoconstriction pro- ert 
duced by 0.16 ug/kg epinephrine intra-arterially cal 
could be blocked by 25 wg chlorpromazine intra- che 
arterially. Chlorpromazine intra-arterially pro- 
duced a marked increase in femoral blood flow 1294 
and prevented epinephrine vasoconstriction. The R 
decrease in splenic arterial blood flow and contrac- : 
tion of the spleen induced by intra-arterial cpi- pe 
nephrine were blocked by chlorpromazine. The Fe 
pressor effect of epinephrine was diminished by ' 
chlorpromazine. However, ‘reversal’ did not occur g 
in normotensive dogs. Chlorpromazine ha no ; 
effect on acetylcholine basodepression, and did % 
not affect intestinal motility in the intact «og; Neal 
these observations make it difficult to ascribe any a i 
cholinergic blocking action to chlorprom:ine. wiih | 
In the unanesthetized dog chlorpromazine, ! mg/ tee 
kg intravenously, had a marked depressor a: ‘ion. tive 
(Supported by a grant from the American ! \eart bind 
Assn.) subeu 
, Tatios 
1223. Autonomic effects of a new seri:> of rated. 
substituted amines and quaternary 1m- dose 
monium compounds. M. H. PINDELL,” '. K. dete 
FINNEGAN AND J. D. Smitu.* Depts. of Phe ma- die, 
cology and Chemistry, Med. College of Vir.'nv, min: , 





Richmond. 
Pharmacological study of a series of 54 om 
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poinds (derivatives of 1-phenyl-3-diethylamino- 
pr pane) revealed that many produced marked 
hy»otension of short duration in anesthetized 
(p ntobarbital sodium) dogs. That this hypoten- 
sion was due to ganglionic blockade was shown by 
inhibition of the pressor effects of small doses of 
nicotine (0.002-0.004 mg/kg) or of DMPP (15 
ug kg) coincidentally with potentiation of the 
epinephrine pressor response. The active members 
also inhibited the response of the nictitating 
membrane to constant electrical stimulation (10 
stim/sec.) of the superior cervical sympathetic 
nerve in the cat and of the vago-sympathetic 
trunk in the dog. DMPP induced bladder contrac- 
tions were concurrently inhibited indicating 
parasympathetic blockade. Among the tertiary 
amines the diethyl derivatives were usually the 
most active. Quaternization of the latter uni- 
formly increased ganglionic blocking activity 
several fold depending on the quaternizing 
groups. Introduction of methoxy groups or 
chlorine into the phenyl ring or introduction of a 
second alkyl or aryl group on the carbon atom 
adjacent to the amine grouping did not appear to 
greatly alter activity. The most active compounds 
are more potent than TEA but of about the same 
duration of action. In the dog, intraduodenal 
injection of 25 times an effective intravenous 
dose of the active quaternaries caused no effect on 
ganglionic transmission or blood pressure. Most 
of the compounds exhibited weak relaxant prop- 
erties on isolated rabbit ileal strips (bath con- 
centrations of 1:100,000-1:500,000) and were 
cholinolytic at similar high concentrations. 


1224. Effect of Ro 1-7687, Ro 1-7700, Ro 1-7780, 
Ro 1-7929 and Nalline on the hyperglycemic 
response of dogs to levorphan. C. B. Pir- 
TINGER, E. G. Gross anp QO. RICHARDSON.* 
Dept. of Pharmacology and Div. of Anesthesiol- 
ogy, Dept. of Surgery, State Univ. of Iowa, College 
of Medicine, Iowa City. 

Ro 1-7687, Ro 1-7700, Ro 1-7780 and Ro 
17929 are the levo-rotatory forms of 3-methoxy- 
N-allylmorphinan hydrobromide, 3-hydroxy-N- 
illylmorphinan tartrate, 3 - hydroxy - N - 
propargylmorphinan hydrobromide and 3-ace- 
‘oxy-N-allylmorphinan hydrobromide, respec- 
tively. Each of these drugs and Nalline were com- 
bined with Levorphan in solution and injected 
subcutaneously into fasting dogs. Molecular 
ratios of 10:1 and 1:1 Levorphan to the N-unsatu- 
tated-alkyl derivatives were used. The constant 


dose of Levorphan was 2 mg/kg. Glucose was 
Bi etermined in blood samples drawn before ad- 


nid ministration of the drugs and 30, 60, 120 and 240 


min. after injection; the percentage rise at each 
of the time periods was calculated. These data 
were compared with the rises obtained for the 
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control dogs which received only Levorphan. The 
following effects, significant to the 10% level, 
were noted. With the 10:1 molecular ratio of 
drugs, an increase in the hyperglycemic response 
occurred with Ro 1-7780 at the 60- and 120-min. 
periods and with Ro 1-7929 at the 120-min. period. 
With the 1:1 ratio, there occurred decreases from 
control levels with Nalline and Ro 1-7700 and 
an increase with Ro 1-7687 at the 30-min. period; 
at the 120-min. period hyperglycemic responses 
increased with Ro 1-7780 and Ro 1-7687. 


1225. Method for simultaneous determina- 
tion of phenobarbital and diphenyl hydan- 
toin in blood. G. L. PLaa* anp C. H. HIne. 
Dept. of Pharmacology and Exptl. Therapeutics, 
Univ. of California School of Medicine, San 
Francisco. 

A method has been developed for the determina- 
tion of phenobarbital and diphenyl hydantoin 
when both are present in a single blood specimen. 
Five ml of whole blood buffered to px 8.5-9.0 are 
extracted with a mixture of cyclohexane and 
butanol. The hydantoin passes into the organic 
phase while the barbiturate remains in the aque- 
ous layer. The cyclohexane is extracted with 
carbonate buffer (pH 11). The optical density 
difference (235 my-260 my) is proportional to the 
quantity of hydantoin present. Blank blood 
values treated in a similar fashion were found to 
remain constant and minimal. The aqueous phase 
of the first extraction is acidified and extracted 
with chloroform. The extracted phenobarbital is 
then re-extracted from the chloroform with buffer 
(pH 9). The phenobarbital is quantitated by 
subtracting the optical density reading at 260 mz 
in pH 9 buffer from the reading after addition of a 
few drops of saturated sodium hydroxide to the 
same sample. Blank blood values have shown no 
appreciable shift. The method is satisfactory for 
determination of both clinical and toxicologic 
levels of the 2 drugs. 


1226. Urinary excretion of bound meperidine 
metabolites by man. NicHo.tas P. PLotni- 
KOFF (introduced by E. Leone Way). Dept. 
of Pharmacology and Exptl. Therapeutics, Univ. 
of California School of Medicine, San Francisco 
and Dept. of Pharmacology, Univ. of Texas 
Med. School, Galveston. 

The excretion of bound forms of meperidine 
acid (l-methyl-4-phenylisonipecotic acid) and 
nor-meperidine acid (4-phenylisonipecotic acid) 
in urine obtained from humans after meperidine 
administration was established by hydrolyzing 
the urine with acid under pressure and esterifying 
the resulting acids to meperidine and nor-meperi- 
dine. The bound forms of meperidine acid metab- 
olites were quantitated by taking the difference 
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between the levels of meperidine and nor-meperi- 
dine present in the urine before and after hy- 
drolysis and subsequent esterification. It was 
found that approximately twice as much bound 
nor-meperidine acid was excreted as bound 
meperidine acid. The presence of free and un- 
bound acid metabolites of meperidine (meperidine 
and nor-meperidine acids) in the urine was estab- 
lished by esterifying the acids into the respective 
forms of meperidine and nor-meperidine. The 
amounts of the free and unbound acids were esti- 
mated by taking the difference between the levels 
of meperidine and nor-meperidine present in the 
urine before and after esterification. Meperidine 
and nor-meperidine were excreted in the urine in 
relatively small amounts. Thus, a major portion 
of an administered meperidine dose in the human 
can be accounted for in the urine as bound meperi- 
dine and nor-meperidine acids, free meperidine 
and nor-meperidine acids, and unchanged me- 
peridine and nor-meperidine. (Supported in part 
by a grant from the Natl. Insts. of Health.) 


1227. Inhibition of aerobic fructose disap- 
pearance by virus-infected mouse liver 
homogenates. Burton M. PocGeE.u (intro- 
duced by Harvey B. Haag). Fourth Army Area 
Med. Lab., Brooke Army Med. Cir., Ft. Sam 
Houston, Tex. 

A study has been made of the relative rates of 
fructose disappearance aerobically in normal and 
virus-infected mouse liver homogenates. Linear- 
ity between rate of fructose disappearance and 
homogenate concentration was obtained in a 
reaction medium consisting of fructose (5), ATP 
(10), DPN (1), Mg** (5), glutamate (10), K* (210), 
and phosphate buffer of pu 7.4. Values in paren- 
theses are concentrations in uM/ml. Severe ne- 
croses were produced in male weanling mice 
within 2-3 days after intraperitoneal injection 
of the virus strain described by J. B. Nelson 
(J. Exper. Med. 96: 293, 1952). A decrease to an 
average of 37% of normal activity was found in 
the infected livers. Similar decreases occurred 
in the rates of inorganic phosphate formation 
from both fructose-1-phosphate and fructose-6- 
phosphate, but not in phosphohexoisomerase 
activity. Studies of the cause of this decrease 
revealed that virus-infected liver inhibited fruc- 
tose metabolism by normal liver. Upon subjecting 
the virus-infected homogenates to high speed 
centrifugation, a large increase in the rate of 
fructose disappearance was found in the soluble 
fraction, whereas no change in activity occurred 
with normal liver upon such treatment. It was 
possible to prepare an inhibitor fraction having 
no action on fructose by isolation of the particu- 
lates, although the inhibitor was ubiquitously 
distributed throughout the homogenate. Investi- 
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gations into the nature of this inhibition will be 
described. The mechanism of action appears to 
be a reaction with one or more of the cytoplasmic 
enzymes involved in fructose disappearance. 








1228. Cerebral effect of morphine and N-Ally]- 
Normorphine. Rosert Pontius,* George 
Morris* AND RoBERT HERSCHBERGER* (in- 
troduced by Carrott A. Hanpuey). Depts. of 
Surgery, Medicine and Pharmacology, Baylor 
Univ. College of Medicine, Houston, Tex. 
The cerebral effect of morphine and N-allyl- 

normorphine was studied in normal men employ- 
ing the nitrous oxide technique for estimating 
cerebral blood flow. Following control observa- 
tions, morphine was administered intravenously 
in doses of 45-90 mg over a 10-min. period. Fifteen 
minutes later cerebral hemodynamic observations 
were repeated. The N-allyl-normorphine was 
administered in doses of 10-25 mg and the cere- 
bral blood flow studies were repeated. Morphine 
reduced cerebral oxygen consumption irrespective 
of the effect on cerebral blood flow. This response 
was reversed after the administration of N-allyl- 
normorphine. 
















1229. Relation of the tumor-necrotizing effect 
of drugs to action on arterial blood pressure 
in mice. S. N. PrapHan,* B. AcHINSTEIN* 
AND Murray J. SHear. Lab. of Chemical Phar- 






































































macology, Natl. Cancer Inst., Bethesda, Md. we 

Continuous blood pressure records were ob- Po 
tained, directly from the carotid artery of CAF, *” 
mice with or without sarcoma 37 and under ure-§ ™ 
than anesthesia, by means of physiological 
pressure transducers. Tumor-necrotizing effect the 
was assessed as described previously. A poly-™ “™ 
saccharide prepared from S. marcescens in this = 
laboratory, which induced extensive necrosis it Py 
tumors a few hours following an intraperitoneal 
dose of 1 ug/gm, did not produce any change 0 ey 
blood pressure within an hour after intraperitonea bec 
or intravenous administration of even a 10-folqg "°™ 
larger dose. After intravenous injection of podo pote 
phyllotoxin and acetylpodophyllotoxin-w-pyri om 
dinium chloride, both potent tumor-necrotizin tn 
agents, no change in blood pressure was obtainet d 
with the former; the latter produced only a sligh 4 
transient fall. Colchicine, trimethylcolchicini path 
acid (TMCA) methy] ether d-tartrate, and ‘demé Perl 
colcin’ were earlier shown in this laboratory 4] 123], 
be active against sarcoma 37, whereas N,N-d@ ti, 
methyl TMCA methyl ether methiodic? Way, 
ineffective. The first 2 compounds did not produ@ Ry, 
any change in blood pressure after a mssiW Bj, 
intravenous dose; ‘demecolcin’ showed a trausiell Hp, 
hypotensive effect in most of the mice. On H py, 









occurred after a small dose of the ineffecti 
derivative. Histamine, dibenamine, arfons 









re 1h 


ll be 
rs to 
ismic 


Ilyl- 
ORGE 

(in- 
ts. of 
3aylor 
C. 
-allyl- 
iploy- 
rating 
serva- 
10usly 
‘ifteen 
ations 
> was 
> cere- 
rphine 
yective 
sponse 
[-allyl- 


; effect 
essure 
ISTEIN* 
| Phar- 
Md. 

are ob- 
f CAF, 
ler ure- 


March 1955 


phenobarbital, and urethan all yielded, promptly, 
their usual hypotensive effect in normal and 
tumor-bearing mice. On sarcoma 37 all but his- 
tamine were inactive. Pitressin, serotonin, epi- 
nephrine, levarterenol all produced an immediate 
rise in blood pressure. Whereas the last two drugs 
were ineffective against the tumors, Pitressin 
and serotonin produced definite hemorrhage and 
necrosis, in confirmation of earlier unpublished 
work of Partenheimer and Shear. With the drugs 
studied, no correlation was found between tumor- 
necrotizing activity and the effect on arterial 
blood pressure. 


1230. Effect of sympatholytic SY-28 (N-Ethyl- 
N (1-bromoethyl)naphylene-methylamine 
HBr) on local Shwartzman reaction. DAviIp 
P. Ratt, Maraaret G. KELLY AND NORMAN 
SmituH (introduced by Murray J. SHEAR). 
Lab. of Chemical Pharmacology, Natl. Cancer 
Inst., Bethesda, Md. 

The peripheral arterial vasoconstriction which 
follows administration of bacterial polysac- 
charides is at least partially blocked by sym- 
patholytic drugs. Certain of these polysaccharides 
also can induce the local Shwartzman reaction in 
rabbits. This report deals with the effect of a 
potent sympatholytic on the dermal hemorrhage 
and necrosis occurring in the Shwartzman reac- 
tion. The reaction was induced in rabbits by a 
polysaccharide (lot no. P-35) prepared by Perrault 
and Shear from Serratia marcescens. Approxi- 
mately 90% of control animals given the poly- 
saccharide alone showed typical areas of hemor- 
rhage and necrosis. The sympatholytic, SY-28, 
was given intraperitoneally at a dose from 1-6 
mg/kg 1 hr. before the provocative dose of the 
Shwartzman-active polysaccharide. At a dose of 
3.2 mg/kg of SY-28, only 36% of 22 rabbits gave a 
positive reaction, while greater or lesser doses 
of SY-28 gave a higher incidence of positive 
reactions. Previous reports have shown that 
potent anticoagulants can inhibit the Shwartz- 
man phenomenon, and it has been suggested that 
intravascular clotting may be one important 
factor in the development’ of this reaction. The 
data presented here suggest that some sym- 
pathetic nerve-mediated mechanism, presumably 
peripheral vasoconstriction, may also be involved. 


131. Pathway of formate oxidation by animal 
tissues. DonaLp A. Rappoport, JoHN Oro, 
AND Vincent P. Co.Lutns (introduced by 
RicHarp A. Sersert). Depts. of Radiology and 
Biochemistry, Baylor Univ. College of Medicine, 
Houston, Tex. 

During investigations on formate metabolism, 

It was found that various tissues of rat, rabbit, 

Pigeon and frog oxidized C™ formate to carbon 

dioxide. Studies were continued to ascertain 
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whether a dehydrogenase or a catalase-peroxide 
system was responsible for this oxidation. Under 
aerobic conditions stoichiometric quantities of 
hypoxanthine, inosine, and adenylic acid, as 
well as DPN and alkali hydrolyzed-DPN en- 
hanced formate oxidation by dialyzed extracts of 
rat and rabbit liver and intestine. However, with 
dialyzed extracts of pigeon liver, no formate 
oxidation occurred either in absence or presence 
of these compounds. These observations indicated 
that xanthine oxidase (absent in pigeon liver) 
was involved in formate oxidation by formation 
of hydrogen peroxide. Catalase is known to form 
a catalase-peroxide complex which effects the 
oxidation of formate (CHANCE, Science 116: 202, 
1952). Under anaerobic conditions in presence of 
methylene blue, dialyzed rat liver extracts did 
not oxidize formate when hypoxanthine or DPN 
was added. This indicates that a formate dehy- 
drogenase was not present in the above extracts. 
Aerobic oxidation of formate was inhibited by 
nitrite in the presence of either hypoxanthine 
or DPN. Since nitrite decomposes the catalase- 
peroxide complex, the above observations indi- 
cated that this complex is involved in formate 
oxidation. These observations tend to support 
the hypothesis that formate is oxidized to carbon 
dioxide mainly through the mediation of a cata- 
lase-peroxide complex and not by a dehydro- 
genase system. 


1232. Effect of reserpine on Qo, of rat brain 
slices. G. C. Rau, L. L. Ersenpranopt, R. R. 
PaRApDIsE* AND T. K. H. Auyonea.* Dept. of 
Pharmacology, School of Pharmacy, Univ. of 
Kansas City, Kansas City, Mo. 

The therapeutic use of Rauwolfia preparations 
for their specific effect upon brain has promoted 
various discussions as to a possible mechanism of 
action. Reports are meager regarding the oxygen 
utilization of tissue slices as influenced by these 
drugs. The in vitro effects of 3 concentrations of 
reserpine (Serpasil) on oxygen uptake of brain 
slices from the cerebral cortex of young adult 
rats was determined using the Warburg procedure. 
Readings were taken at 15-min. intervals for 
180 min.; the first 90 min. served as the control 
period and the last 90 as the experimental period. 
The mean Qo, of brain slices for the entire control 
period, based upon 104 vessels, was 1.77. At 180 
min. the mean for 27 continuing control vessels 
was 1.51. In the presence of 0.005 mg reserpine 
the mean Qo, was 1.42 (22 vessels), in 0.1 mg of 
the drug the mean Qo, was 1.40 (27 vessels) and 
in 0.5 mg the mean was 0.15 (20 vessels). There- 
fore, 0.005 mg and 0.1 mg of reserpine did not 
significantly alter the oxygen consumption of 
rat cerebral cortex slices while 0.5 mg caused a 
pronounced depression. Additional experiments 
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of this type, including in vivo studies, are in 
progress using various Rauwolfia preparations. 
(Serpasil was kindly supplied by Dr. Jack Cooper 
of Ciba Pharmaceutical Products, Inc.) 


1233. Time-dose-mortality relationships in 
toxicity of reserpine. JoHN F. REINHARD, 
Epwarp R. KramMer* anp Max CuEssIn.* 
Dept. of Pharmacology, Warner-Chilcott Research 
Labs., New York City. 

Intraperitoneal administration of a lethal dose 
of reserpine to mice is followed by delayed deaths 
generally covering a period of 4 to 16 days. Acute 
toxicity studies of reserpine have revealed a con- 
sistency in the time required to kill 50% of the 
injected mice (LTs0), irrespective of the size of the 
dose administered. Probit mortality versus log 
time is linear for doses of 8 to 64 mg/kg. The drug, 
finely divided and suspended in 5% gum acacia, is 
injected i.p. Cumulative deaths are recorded 
throughout a period of 16 days following injection 
of 16 mg/kg (mortality ratio 235/240 = LDgg) into 
groups of 40 mice. The Lt; and associated limits 
of error are computed graphically in the same way 
as the LDs0 or EDso. For varying lots of reserpine 
from micrantha as well as other species of Rau- 
wolfia (vomitoria, canescens, heterophylla, and 
serpentina) the LTso + 2s is 8.3 + 1.3 days. To- 
gether with measurement of LDs0 and EDs50 (ptosis) 
reserpine may be biologically defined in terms of 
3 parameters. It has been possible to shift the 
LTso significantly by repeated daily dosing with 
d-desoxyephedrine HCl, which appears to have 
antidotal properties. This and other experiments 
aimed at shifting the LTs will be discussed. 


1234. Physiological disposition of parahy- 
droxybenzoic acid. ArTHUR B. RICHARDSON, 
PassiE S. Jones,* Doris THIGPEN* AND JAMES 
L. Morrison. Emory Univ. School of Medicine, 
Emory University, Ga. 

Quantitative chemical methods have been 
devised for the determination of parahydroxy- 
benzoic acid (pHBA) and its esters in body fluids 
and tissues. Using such methods, the physiologi- 
cal disposition of pHBA and its methyl, ethyl, 
propyl and butyl esters has been determined. In 
general, the first metabolic alteration is rapid 
hydrolysis of the esters to pHBA and following 
this moderately rapid conjugation of the free acid 
with glucuronic acid. Most of the administered 
drug is recovered in the urine in the conjugated 
form. The enzyme responsible for ester hydrolysis 
is found chiefly in the liver and kidney and is 
virtually absent in plasma and serum. Using 
crude extracts of liver and kidney it was found 
that the only difference between the various 
esters was a somewhat slower hydrolysis of the 
butyl derivative. 
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1235. Effects of intravenous disodium calcium 
ethylenediamine  tetra-acetate (Nu.Ca. 
EDTA) on urinary excretion of Pb, Fe, Cu 
and Znin man. Freperic RiEpErs. Dept. of 
Pharmacology, Jefferson Med, College, Philadel- 
phia, Pa. 

Slow, intravenous administration of Na»,Ca- 
EDTA in a dosage of 0.1 mg/kg body weight as 1% 
solution in 5% glucose markedly enhances urinary 
excretion of Pb, Fe, Cu and Zn. The amounts of 
these metals in 24-hr. urine specimens after admin- 
istration of the drug were as follows (mgm/liter of 
urine, corrected to a specific gravity of 1.020). In 11 
normal controls, Pb 0.126-0.614; Fe 0.43-1.07; Cu 
0.544—1.461; Zn 12.6-32.1. In 17 men exposed to lead 
but free of signs orsymptoms of lead poisoning and 
showing lead levels below 0.060 mg/100 ml whole 
blood, Pb 1.934-6.878; Fe 0.331-0.972; Cu 0.483- 
1.228; Zn 14.2-40.2. In 6 individuals with hemo- 
chromatosis, Pb 0.133-0.731; Fe 8.11-28.5; Cu 
0.286-1.714; Zn 10.3-35.7. In 5 individuals with 
transfusion hemosiderosis, Pb 0.382-0.659; Fe 

























































































14.3-31.5; Cu 0.622-1.631; Zn 12.9-36.5. In 5 in-@ th 
dividuals with Wilson’s disease, Pb 0.107-0.681;@ in 
Fe 0.63-1.15; Cu 0.769-2.841; Zn 16.9-44.1. The sp 
possibility of using Na:CaEDTA as an aid in the su 
diagnosis of lead poisoning and in iron storage br 
diseases will be discussed. Implications of the en-@ no 
hanced excretion of Cu and Zn will also be con- mi 
sidered. ch: 
me 
1236. Comparative rate of absorption and di- lin 
gestion of acetoglycerides. Dorotuy J.— an 
Roppins* AND ANTHONY M. AmBRoskE. Westerni™ axc 
Utilization Research Branch, U. S. Dept. off lan 
Agriculture, Albany, Calif. wot 
In another communication (AMBROSE AND Ros-§ Spi! 
BINS, Federation Proc. 14: 1955) we have presented be 
data on the long range effects of various acetog§ lam 
glycerides in the diet of rats. The present reporg™ inne 
is concerned with a comparative study on the abj™ that 
sorption and digestion of the same acetost caring 4 sp 
and aceto-oleins referred to above with (risce 
The absorption of the various acetogly:crideg™ 1238 
was studied over a 4-hr. period on rats whi: h hag] tr, 
previously been fasted for 48 hr. Seven to 0 rat®] sp 
were used for each acetoglyceride. Resu'ts inf 7) 
dicate that the 3 samples of acetostearin s'udiel Mz 
were absorbed at about the same rate as ‘‘riscl Me 
In the case of the aceto-oleins the rate of :SOrgin m; 
tion was about 10% greater than for the cet@Hto re 





stearins or Crisco. The digestibility of the © .ri0 
acetoglycerides was compared with that o/ ‘ris 
in groups of 10 rats each. Since no differe: ‘¢ W’ 
observed in digestibility between sexes, t!:- dal 
are combined. The coefficient of digestibi!: y {¢ 
3 samples of acetostearin fed varied from 8 85% 
For the 2 samples of aceto-olein it was 9''°% 
compared to 96% for Crisco. In one experime :t ty 
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acctostearin having a coefficient of digestibility 
of 30% was increased to 85% when fed as a mixture 
of !5% acetostearin and 5% aceto-olein. The large 
an.ount of fatty acids excreted as soap with the 
acctostearins may account for the difference in 
dig ostibility. 


12:7. A new electron microscope observation 
on vertebrate peripheral nerve related to 
myelinogenesis. J. Davin RosBeErtson, (in- 
troduced by W. CiarKe Wescor). Univ. of 
Kansas Med. School, Kansas City. 

Geren (Exper. Cell Res., 7: 558, 1954) has re- 
ported electron microscope observations in sec- 
tions of chick embryonic nerve showing that 
myelin originates as an infolding of the Schwann 
cell surface membrane. This infolded membrane 
(mesaxon) is, in the earliest stage, directly con- 
nected with the axon-Schwann membrane and the 
myelin sheath appears to Geren to form spirally by 
a“... pattern of growth of the Schwann cell 
surface about a stationary axon or a revolving of 
the axon ...’’. Accordingly the myelin lamellae 
in adult fibers might be arranged in a continuous 
spiral with connections with the Schwann cell 
surface membrane and the axon-Schwann mem- 
brane. But such connections in adult nerve have 
not been reported. However, our recent electron 
microscope observations of thin sections of 
chameleon peripheral myelinated nerve reveal 
membranous connections between the outer mye- 
lin lamella and the Schwann cell surface membrane 
and between the inner myelin lamella and the 
axon-Schwann membrane. These connecting 
lamellae enter and leave the myelin at angles that 
would be expected if the myelin lamellae form a 
spiral. Further, the outer connecting lamella can 
be traced continuously into the outer myelin 
lamella and the inner connecting lamella into the 
inner myelin lamella. These findings suggest 
that the adult myelin lamellae are arranged in 
4 spiral. 


1238. Clotting properties of blood plasma 
treated with methylcellulose. Morris Ro- 
SENFELD. Dept. of Pharmacology and Exptl. 
Therapeutics, Johns Hopkins Univ., School of 
Medicine, Baltimore, Md. 

Meihyleellulose has been used as an additive 

many colloidal systems to stabilize emulsions, 

to regulate viscosity, to promote adhesion and 
to confer strength and flexibility to colloidal 
films. The influence of this agent on some of the 

Properties of a plasma clot has been studied by 

adding Methocel (Dow methylcellulose) to fluid 

hick»n plasma prior to coagulation. Adhesion of 
the c!ot to a glass surface was tested by adding 
fethocel (15 centipoises) to plasma which was 
then applied and clotted with embryo extract as 
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a thin coating on the interior of a test tube. In 
the absence of the additive the surface of such a 
plasma film is hydrophobic in character and is 
wet with difficulty by a fluid medium such as 
saline or serum. The film is often distorted and 
loosened from the glass wall by the irregular 
forces associated with non-uniform wetting. A 
plasma film containing 0.1% methylcellulose 
acquires a hydrophilic surface that is readily 
wetted by saline or serum. Such a treated film 
remains uniform and optically homogeneous and 
exhibits tenacious adhesion to the wall of the 
tube. Methylcellulose also facilitates the spread 
and adhesion of a second layer of plasma stratified 
over the clotted film. (Supported in part by a 
research grant, C-1841, from the Natl. Cancer 
Inst. of the Natl. Insts. of Health, PHS, and in 
part by a grant from the American Cancer So- 
ciety.) 


1239. Inhibitors of histamine release in vitro, 
and their antianaphylactic effects in vivo. 
L. W. Roru anp F. C. McIntire. Abbott Labs., 
N. Chicago, Til. 

Allergic reactions involve at least the following 
theoretical steps: antigen plus sensitized tissue 
— (unknown steps) — release of histamine, etc. 
acute symptoms (local or general). Antihistaminic 
drugs act primarily in the last stage, after his- 
tamine has been released. Drugs which might block 
the reactions before the release of histamine 
would offer many therapeutic advantages. To 
search for such compounds, a screening method 
was used involving the in vitro anaphylactic 
release of histamine from the blood of sensitized 
rabbits. The drug was mixed with blood from 
rabbits actively sensitized to egg white, antigen 
was added, and the amount of released histamine 
was chemically determined and compared with 
that from control reactions without drug (McIN- 
TIRE, RotH AND Sprouty, Proc. Soc. Exper. 
Biol. & Med. 73: 605, 1950; ibid. 81: 691, 1952). 
Of more than 2000 organic compounds tested, a 
few appreciably inhibited histamine release in 
vitro. These were tried for protection against 
histamine bronchospasm in guinea pigs. Those 
showing significant antihistaminic activity were 
eliminated, and the remainder were tested in 
guinea pigs for protection against active or pas- 
sive anaphylaxis, the antigen being administered 
intravenously, as an aerosol, or in intradermal 
wheals. A small number showed significant ac- 
tivity, and their acute toxicity, conjunctival and 
corneal irritation were studied in different species. 
Only 3 compounds passed these limiting criteria, 
but failed to provide protection against local 
allergic reactions when applied topically in hu- 
mans. The results and implications will be dis- 
cussed. 
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1240. Postoperative ear oximeter studies on 
patients undergoing pulmonary resections. 
Pau, E. Sapter anp Karu L. SIEBECKER 
(introduced by O. 8. OrtH) Dept. of Anesthest- 
ology, Univ. of Wisconsin Med. School and VA 
Hosp., Madison. 

To determine the effect of pulmonary resection 
or the blood oxygen saturation during the post- 
operative period, a study of 70 cases has been 
undertaken. Ear oximeter determinations were 
taken before anesthetization, some on the pre- 
vious day and some just prior to administration 
of the anesthetic. Postoperatively, daily determi- 
nations were made for 10 days. The oximeter was 
used as a monitor during the period of anesthetiza- 
tion, but those results are not part of this study. 
This group of cases includes pneumonectomies, 
lobectomies, segmental resections and some space 
filling procedures. Postoperative care was carried 
on as usually done in this hospital. In correlating 
the results with other clinical findings it was 
found that the oximeter readings could be used 
as an excellent guide to the pulmonary function 
during the postoperative period. In occasional 
instances impending trouble could be predicted 
before other more cumbersome diagnostic aids 
could be brought into use. The greatest drop in 
oxygen saturation appeared on the 2nd and 3rd 
postoperative day in most cases without severe 
complications. The average for the 2nd day was 
92.3% and the 3rd day 92.4%. A gradual increase 
occurred after this time to a normal average of 
98% on the 9th or 10th postoperative day. 


1241. Comparative toxicities of Warfarin and 
some 2-acyl-l1,3-indandiones in rats. J. 
PALMER Saunpers, 8. Ricuarp HeEtsey, AL- 
FRED D. GOLDSTONE, AND ERNeEst C. Bay 
(introduced by J. H. Wiis). Chemical Corps 
Med. Labs., Army Chemical Ctr., Md. 

One of the advantages of Warfarin as a rodenti- 
cide lies in its low single-dose toxicity compared 
with its relatively high multiple-dose toxicity. 
2-pivalyl-1,3-indandione (Pival) is now being 
used as an anticoagulant rodenticide in the same 
manner as Warfarin, and it was thought desirable 
to compare several other 2-acyl-1,3-indandiones 
with Pival and with Warfarin for rodenticidal 
activity. Rats were injected i.p. with the anti- 
coagulants at various daily dose levels for 5 days. 
The most toxic compound tested was 2-diphenyl- 
acetyl-1,3-indandione which produced a mor- 
tality of 39% at a dose of 0.1 mg/kg/day and 88% 
at 0.5 mg/kg/day. Warfarin, 2-phenylacety]-1,3- 
indandione and Pival were next in order of de- 
creasing toxicity. The iron, copper and sodium 
derivatives of the indandiones showed the same 
order of toxicity as the parent compounds. When 
these compounds were tested for single dose 
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toxicity, it was found that Warfarin was the 
least toxic, causing only 20% mortality in doses 
up to 100 mg/kg. The indandiones ranked in 
toxicity as in the multiple-dose experiments, 















































diphenylacetylindandione producing a mortality 
of 40% at a dose of 5 mg/kg. Some protection was 
given to rats when vitamin K,; (Mephyton— 
Merck) was administered with the daily doses of 
Warfarin and diphenylacetylindandione. i 
1242. Anti-acetylcholine effect of 48-80 at : 
neuromyal junction. Eric A. ScHENK AND : 
P. C. Tane (introduced by James M. Ditts), 
Dept. of Pharmacology, School of Medicine, p 
Univ. of Washington, Seattle. : 
An anti-acetylcholine effect of 48-80 on the 4 
isolated frog gastrocnemius has been reported “ 
by Dews et al. (J. Pharmacol & Exper. Therap., di 
Jan. 1953). The purpose of this present study was b 
to observe the effect of 48-80 on normal neuromyal 
transmission, and its effect on the action of neuro- 12 
myal blocking agents. The cat sciatic nerve- 
tibialis muscle preparation was used. 48-80 alone, 
even in doses of 1 mg/kg, produced no change in 
normal neuromyal transmission, either in response 
to single or tetanizing shocks. (50 wg/kg) does, | 
however, potentiate the action of d-tubocurarine 
and prolongs its duration of action for a period 
3-4 times that of a control. This prolongation of B ed 
action of curare does not seem to be due to the § roc 
fall in blood pressure produced by 48-80, since J pul 
the blood pressure can be restored to normal § blo 
with no apparent change in the block. 48-80 § 195 
antagonizes the action of the depolarizing type J vag 
blocking agents (succinylcholine and decamethon- § ure 
ium). After 50 ug/kg of 48-80, 4-5 times the control don 
amount of depolarizing type blocking agent must J obs 
be administered to produce the same degree of & ¢thy 
block. bod 
were 
1243. Nephrectomy and liver injury as pro-@ 1,,, 
cedures for determining fate and excretion vage 
of drugs in rats. DonaLp O. ScuirrMan,* long 
Ewart A. SwinyarD AND Louis 8S. GoopMaN. rou 
Depis. of Pharmacology, College of Pharmacy 1, 
and Colleye of Medicine, Univ. of Utah, Salt mate 
Lake City. (25 
Nephrectomy and CCl,-induced liver damage ),,., 
are commonly used to determine fate and excre- grou; 
tion of central depressant and stimulant drugs. § 14 
It is generally assumed that such alterations do rapid 
not otherwise affect the CNS response to such prev. 
drugs or to the tests employed to measure their pulm, 
potency. In order to test this assumption, the tiie, 
effects of nephrectomy and liver damage oD ),. | 
potency of anticonvulsant drugs with knowD vase 
metabolic fates, and on the pattern of maximal cisco 
electroshock seizures, were determined. The 
anticonvulsant potency (EDs) of barbital (ex: 1245. 
creted by the kidney) and of pentobarbital (de tory 
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toxified by the liver) was determined in rats at 
various time intervals after drug administration, 
by the maximal electroshock seizure (MES) test 
(150 mA, 0.2 sec., a.c., corneal electrodes). The 
effect of liver damage on glomerular filtration 
rate (measured by inulin clearance) was also 
studied. All potency tests were conducted 12 hr. 
after bilateral nephrectomy or 48 hr. after the s.c. 
injection of CCl, (2 ml/kg of a 50% w/v solution 
in peanut oil). Nephrectomy had no significant 
effect on the EDso of pentobarbital, but decreased 
the EDs9 of barbital approximately 48%; it had 
no significant effect on the MES pattern. Liver 
damage decreased the ED59 of pentobarbital ap- 
proximately 30%, but had no significant effect on 
the ED;9 of barbital. Only 2 of 20 liver-damaged 
rats failed to exhibit a full MES. Liver damage 
did not alter glomerular filtration rate. (Supported 
by grant No. B-381, Natl. Insts. of Health, PHS.) 


1244. Failure of adrenergic blockade to in- 
fluence the acute pulmonary edema which 
follows vagal section. G. H. ScHmitr aNpD 
F. H. Meyers (introduced by Hamitton H. 
ANDERSON). Dept. of Pharmacology and Exzpil. 
Therapeutics, School of Medicine and College of 
Pharmacy, Univ. of California, San Francisco. 
It has been claimed that the acute pulmonary 

edema which follows bilateral vagal section in 
rodents is, like many other forms of experimental 
pulmonary edema, antagonized by adrenergic 
blocking agents (RIECHERT AND BARGHORN, 
1954). To test this conclusion, bilateral, cervical 
vagotomies were performed on guinea pigs under 
urethane or ether anesthesia. Tracheotomy was 
done and the asphyxia resulting from laryngeal 
obstruction prevented by the insertion of a poly- 
ethylene tube. Survival times, lung weight to 
body weight ratios and histologic examinations 
were done in experimental and control groups. 
Urethane anesthetized animals subjected to 
vagotomy and tracheotomy survived 3-4 times as 
long as the ether anesthetized group. The ether 
group showed evidence of pulmonary edema but 
the urethane animals showed only an inflam- 
matory picture microscopically. Dibenamine 
(25 mg/kg i.p.) did not prolong survival or im- 
prove lung weight/body weight ratios in either 
group nor did ergotamine. If tracheotomy was 
hot performed, a fraction of each group died 
rapidly and this asphyxial pulmonary edema was 
prevented by Dibenamine. Vagal section acute 
pulmonary edema does not appear to be due to 
excessive sympathetic discharge. (Supported in 
part by the Natl. Heart Inst., and by the Cardio- 
vascular Board, Univ. of California, San Fran- 
€lsco_) 


145. A new type of centrally acting respira- 


tory paralyzant. F. W. Scuveiter. Dept. 
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of Pharmacology, College of Medicine, State Univ. 

of Iowa, Towa City. 

The product a,a’ di (8-hydroxyethyldimethyl- 
amino)-4,4’-biacetophenone is a new type of 
highly specific centrally acting respiratory para- 
lyzant. The LDso (mice) is 20 ug/kg i.p. The time 
required to effect death depends in a rough way 
upon the size of the animal used—mice (10-15 
min.), rats and guinea pigs (20-30 min.), rabbits 
(45-60 min.) and dogs (3-6 hr.). Orally toxic 
doses are from 10 to 20 times those by the intra- 
peritoneal route. In dogs, death is accompanied 
by, but not due to, a striking rise in cerebrospinal 
fluid pressure and some brain swelling. Neuro- 
muscular blockade, direct muscle action and 
cardiac toxicity have been eliminated as mech- 
anisms accounting for the lethal effects of this 
drug. Respiration ceases without depression of 
the sciatic nerve-gastrocnemius muscle and 
phenic stimulation is still effective upon respira- 
tory failure. The drug appears to act in a manner 
grossly similar to Cl. Botulinum toxin. It may be 
antidoted in a critical range (50-100 ug/kg) by 
physostigmine and in higher doses by choline 
chloride. Gross appearance of the animals to- 
gether with EEG studies (previously reported) 
indicate no evidence of action except upon the 
central respiratory mechanism. Studies are cur- 
rently in progress to determine’its action against 
cholineacetylase. Its action against cholinesterase 
is minimal. 


1246. Reserpine and food intake in rat. How- 
aRD G. Scuutz AND Dorts Howes CALLoway 
(introduced by N. O. CatLtoway). Quartermaster 
Food and Container Inst., Chicago, Ill. 

This experiment was designed to determine if 
the injection of reserpine produces modification 
of food intake in the rat, both under normal 
conditions and when injected along with an ap- 
petite depressant (methamphetamine). Forty 
white male rats, age 12 wk., were maintained on 
ground Purina chow and water for 12 days. Water 
was allowed ad libitum but food was available 
only from 9:00 a.m. to 4:00 p.m. in order to train 
the rats to eat during the day. After this training 
period they were divided, on the basis of equal 
average daily food consumption, into 4 groups of 
10 each. The groups were injected subcutaneously 
as follows: group I, reserpine, 5 ug/100 gm; group 
IT, methamphetamine, 5 mg/100 gm; group IIT, 
both drugs at the levels of groups I and IT injected 
on opposite sides; group IV, reserpine placebo, 
0.30 cc. The rats were weighed daily at 8:00 a.m., 
injected at about 8:15 a.m. and food cups placed 
in their cages. One hour from the time of injection 
food cups were weighed and replaced. Six hours 
from the time of injection food cups were removed 
for the day and reweighed. These injections were 
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given for 12 days in a balanced order for the 
4 groups. A shorter follow-up experiment with 
increased dosage of reserpine was also conducted. 
Under the conditions tested reserpine was with 
out significant effect on voluntary food intake, 
either for the Ist hr. or total daily eating period, 
or on weight gains. 


1247. Influence of N-ethyl-3-piperidyl-di- 
phenyl-acetate hydrochloride on irritabil- 
ity and refractory period of isolated auricle. 
Luioyp D. SEAGER AND Paut L. Ewina. Dept. 
of Physiology and Pharmacology, Univ. of Ar- 
kansas School of Medicine, Little Rock. 

Using a Grass stimulator and the method of 
Dawes (Brit. J. Pharmacol., 1: 90, 1946) the in- 
fluence of N-ethyl-3-piperidyl-diphenyl-acetate 
hydrochloride (Dactil, Lakeside) on the isolated 
auricles of guinea pigs was studied. A noticeable 
decrease in irritability and prolongation of the 
refractory period was produced. Concentrations 
of 1:2,000,000, 1:1,000,000, 1:500,000, 1:250,000 
and 1:125,000 reduced the ‘maximum response 
rate’ on an average of 9.9%, 17.1%, 29.1%, 45.4% 
and 51.2%, respectively. As an indication of 
decreased irritability, the average minimal 
voltage required to elicit response increased 18%, 
40.1%, 78.8%, 197% and 559%, respectively. The 
more concentrated solutions also diminished both 
the rate and amplitude of contractions. 


1248. Anticonvulsant properties of Spirodon 
(S.2-676), a new spiro-hydantoin. VIcToR 
P. SEEBERG, JOHN HipaLco* AND WERNER 
WILKEN*. Research Div., Cutter Labs., Berkeley, 
Calif. 

Compounds of the hydantoin type which pos- 
sess anti-epileptic activity generally show activity 
in animal screening tests designed to measure 
seizure pattern alteration but do not show ap- 
preciable activity in tests designed to measure 
seizure threshold elevation. The anticonvulsant 
properties of Spirodon (8.2-676), a new spiro- 
hydantoin, were explored. It was found to have 
significant anti-convulsant potency by both the 
maximal electroshock seizure pattern test and 
the Metrazol seizure threshold test. Active doses 
were well below those producing neurological 
deficit, giving conventional protective indices 
(P.I.) of 5.6 and 3.0, respectively. The minimal 
electroshock seizure threshold was also elevated 
(P.I. = 6.1). Possible usefulness in both grand 
mal and petit mal epilepsy is indicated. Testing 
was performed in mice, rats, rabbits and cats. 
The activity of some analogues and derivatives 
was also investigated. 


1249. Antiemetic efficacy of intramuscular 
administration of Chlorpromazine in pa- 
tients receiving a nitrogen mustard. JOHN 
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R. SHANNON AND EMERSON Emory (introduced 
by Howarp R. Brerman). City of Hope \ed, 
Ctr., Duarte, Calif. 

Fifteen patients were given 0.3 to 0.5 me. of 
HN,/kg of body weight. Chlorpromazine was 
given intramuscularly as 50 mg 1 hr. before, at 
the time of HN» administration, and 1 hr. later. 
Fifty % (8) of the patients failed to exhibit the 
usual nausea and vomiting experience at this 
dosage level of HN2. In 3 of the remaining 7 pa- 
tients, nausea and vomiting was markedly de- 
creased from that ordinarily anticipated or pre- 
viously experienced with nitrogen mustard. The 
remaining 4 patients showed no antiemetic effect. 
Two patients were given repeated trials of Chlor- 
promazine as a protective agent. In these instances 
the initial protection was substantiated. Chlor- 
promazine can be utilized as an effective anti- 
emetic under these conditions. 


1250. Resuscitation of mammalian heart 
after one to two hours. THEODORE R. SHER- 
roD. Dept. of Pharmacology, Univ. of Illinois 
College of Medicine, Chicago, Ill. 

These experiments were designed to determine 
if the mammalian heart could be resuscitated with 
various drugs following cessation of beat for 1 to 
2 hr. They were carried out on the isolated rabbit 
heart perfused with Ringer-Locke solution at 
37°C. The perfused heart was allowed to beat for 
a period of 1-2 hr. After this time the perfusion 
was discontinued and the heart allowed to ‘die’. 
The interval between cessation of perfusion and 
‘death’ or complete inactivity of both auricular 
and ventricular muscle, as observed grossly, 
varied between 9 and 16 min. The heart was al- 
lowed to remain quiescent at room temperature 
for 1-2 hr. with no provisions to prevent surface 
drying. The perfusion was started again but this 
time with a Ringer-Locke solution containing 
either 5 or 10 ug/ml of Serotonin or 0.5 or 10 
ug/ml of Ouabain. With both solutions the hear 
beat was initiated within 1-3 min. and continued 
up to 6 hr. in some cases, especially with Seroff 
tonin. The rhythm and force of contraction wagg 
hardly distinguishable from that seen prior to 
interrupting the perfusion, except for slow ng in 
the case of Ouabain. Attempts at initiating c: rdiagy 
activity with Ringer-Locke solution alone weré 
successful in some cases but the force of co: trac; 
tion was usually not comparable to the o: gina 
activity of the isolated heart and the org: 1 be 
came edematous and ceased beating in a rel: vel] 
short time. 


1251. Pharmacodynamics of ‘Valmid’, a 10n 
barbiturate hypnotic. I. H. SLater, 
Swanson,* F. G. HENDERSON AND R. C. A? DER 
son, Lilly Research Labs., Indianapolis, Iv 1. 
Investigation of a series of carbamic acid «ste 
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of unsaturated carbinols by Langecker, Schiimann 
an’ Junkmann revealed that ethinyl-cyclohexyl 
car; amic acid ester was a potent hypnotic. Studies 
ino ir laboratory showed that the hypnotic action 
in alice, rats, dogs and monkeys was similar to 
that of barbiturates but of shorter duration. The 
hyp:.otic dose varied depending upon the species. 
In cits anesthetized with ‘Valmid’ (Ethinamate, 
Lill) (80-100 mg/kg) slow activity associated 
with sleep spindles was recorded in the electro- 
encephalogram. In cats with the spinal cord 
divided at the level of the 2nd cervical vertebra, 
doses of 10-20 mg/kg caused sleep spindles and 
after the larger dose, an arousal pattern could no 
longer be induced by auditory stimulation. The 
flexion reflex was present until large amounts of 
drug which suppressed the electrical activity of 
the brain had been given. During ‘Valmid’ anes- 
thesia in cats, the usual cardiovascular reflexes 
were present but were somewhat suppressed as is 
usual in barbiturate anesthesia. Intravenous 
administration in dogs and cats occasionally 
caused a transient fall in blood pressure and 
bradycardia. The electrocardiogram remained 
unchanged until doses sufficient to cause respira- 
tory arrest had been given. Sleeping time was 
aot prolonged in nephrectomized rats. In animals 
given carbon tetrachloride 48 hr. previously, 
there was a considerable increase in sleeping time. 
Chronic toxicity studies in dogs and cats revealed 
no evidence of visceral or hematopoietic damage. 


1252. Inhibitory effect of certain chemicals 
on three types of poliomyelitis virus in 
tissue culture. Paut K. Smitu, CHARLOTTE 
H. Knox* anp ArreL C. HoLuinsueap.* Dept. 


of Pharmacology, George Washington Univ. 
School of Medicine, Washington, D. C. 

Using the Y-SK strain of Lansing (Type 2) 
poliomyelitis virus in roller tube cultures of 
monkey testicular tissue several pyrimidine ana- 
logs were found to be inhibitory. Most of them 
also were found to be inhibitory to the same 
irus in cultures of monkey kidney tissue. Several 
straight chain compounds of ureide structure were 


.muhibitory in testicular tissue’but not in kidney 


issue. Failure to observe inhibition probably 
was due to greater toxicity of the compounds to 


kidney tissue. A number of phenols, quinones and 


elated compounds previously shown to be in- 
ibitory to Type 2 virus in testicular tissue culture 
ere ‘ested against Type 1 and Type 3 virus in 
he same tissue. Most of the compounds were 
equal in their effect against Type 2'and Type 3 
itus but some were less effective against an 
equal number of infective doses of Type 1 virus. 
This difference in effectiveness was particualrly 
harked in the case of quinones and hydroquinones. 
mile rly when the pyrimidine analogs were tested 
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against all 3 viruses in kidney tissue some of them 
were less effective against Type 1 virus. 


1253. Effect of di-potassium ethylenediamine 
tetraacetate on digitalis-produced cardiac 
arrhythmia. Pau W. Smitru aNp Epwarp H. 
GRINNELL.* Dept. of Pharmacology, Univ. of 
Oklahoma School of Medicine, Oklahoma City. 

It is well established that calcium acts syner- 
gistically with the cardiac glycosides. Ethylenedi- 
amine tetraacetic acid offers a means of reducing 
the calcium ion concentration rapidly in the in- 
tact animal. Utilizing the chelating action of 
EDTA, we have studied the effect of calcium-ion 
reduction on the toxic arrhythmia produced by 
single, massive doses of a cardiac glycoside (di- 
goxin, 0.15 mg/kg, or digitoxin, 0.20 mg/kg) 
given intravenously to normal dogs under pento- 
barbital sodium anesthesia. After the arrhythmia 
was established, EDTA was administered in the 
form of a 2% solution of the di-potassium salt, 
with the following results: K-EDTA, 40-60 
mg/kg, intraperitoneally, restored the cardiac 
rhythm to normal in 20-30 min. (8 animals). In- 
travenous infusion of 10-20 mg/kg restored the 
normal rhythm in 2-5 min. (4 animals). Potassium 
in the amounts carried by K-EDTA at the above 
dosage levels had no effect on the arrhythmia (2 
animals). Di-sodium calcium EDTA was likewise 
ineffective (2 expers.) in doses up to 200 mg/kg. 
K-EDTA is relatively non-toxic. We have given 
as much as 85 mg/kg to anesthetized animals by 
intravenous infusion over a 2-hr. period. Normal 
unanesthetized dogs have tolerated similar doses 
given by rapid, direct intravenous injection. We 
have not encountered low-calcium tetany in any 
instance at the stated dosage levels. (EDTA was 
supplied as Tetrine by Glyco Products Co., Inc.) 
(This investigation was supported in part by 
PHS Grant No. H-377). 


1254. Exploratory experiments with antibiotic 
sterilization of gut at time of operation. 
F. Scorr Smytu, Jr.,* W. Rich WaRRINGTON,* 
ANDREW STEVENSON* AND ELTON L. McCaw ey. 
Dept. of Pharmacology, Univ. of Oregon Med. 
School, Portland. 

With intestinal sterilization prior to surgery 
there are decreased mortality and lowered post- 
operative complications. Both Neomycin and 
insoluble sulfonamide derivatives have been used 
with success. Administration of chemotherapeutic 
drugs by mouth is not feasible in emergencies and 
is time consuming with elective cases. The pos- 
sibility of topical application of the antibiotic, 
Neomycin, at time of surgery was explored. The 
appendices of 27 dogs were ligated and strangu- 
lated using aseptic technique. In the untreated 
series, 86% of the animals died within 36 hr. from 
spreading peritonitis) When Neomycin was in- 
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jected into the intestinal lumen and instilled into 
the peritoneal cavity, no deaths occurred. There 
was no evidence of increased adhesion formation 
due to the Neomycin. Blood levels of Neomycin 
(B. subtilis assay method) indicated absorption 
of the antibiotic from the abdominal cavity, but 
they were far below toxic levels. Neomycin was 
also instilled into the remaining segments of large 
and small bowel resections. Two layer end to end 
anastomoses were then performed. Treated and 
control segments were inflated with air under 
water until wound dehiscence occurred. The addi- 
tion of Mycostatin (nystatin) to Neomycin did 
not affect wound strength or adhesion formation. 
No evidence of Candida or Aerobacter overgrowth 
(as reported by Poth for man) was observed. We 
have found that Neomycin administered topically 
at time of operation can be utilized with patients 
with good results. 


1255. Clinical aspects for salicylate evalua- 
tion. EvetyN M. Sommer,* Rosert C. Bart- 
TERMAN AND ARTHUR J. GrossMAN.* Dept. of 
Medicine, New York Med. College and Arthritis 
Services, Roosevelt Hosp., Metropolitan Hosp. 
and Flower and Fifth Avenue Hosp., New York 
City. 

Studies on effectiveness and tolerance of sali- 
cylates are indicative of the necessity for con- 
sideration of 3 aspects in the clinical evaluation 
of analgesics. Responsiveness and toxicity varies 
with initial dose, repeated doses for short periods 
or chronic administration. Excellent correlation 
is achieved between analgesic effectiveness and 
plasma free salicylate level following an initial 
dose of salicylate. Effectiveness increases with 
time as well as with dose. In 148 studies, the per- 
centage analgesia rose from 22.2 to 86.0%, from 
10 to 120 min. following the single administration 
of salicylate. For the treatment of musculoskeletal 
conditions, an initial dose of 1.2 gm followed by 
0.6 gm every 4 hr., resulted in a better responsive- 
ness than a lower initial and maintenance dose. 
Regardless of initial dose, the incidence of un- 
toward reactions at the end of 1 week is approxi- 
mately 20.0%. However, continuation of any 
dose of salicylate for 3 wks. or longer increases the 
incidence of toxicity to approximately 30.0% and 
decreases the likelihood of satisfactory analgesia. 


1256. Metabolism of Thiopental-S®* by a rat 
liver mince. Extiot Spector,* DoNnatp P. 
Watiacu,* Watiace D. WintTERs* AND F. E. 
SurpemMaNn. Dept. of Pharmacology and Tozi- 
cology, Univ. of Wisconsin, Madison. 

Minced rat liver and thiopental-S* were in- 
cubated in a buffered medium at 38°C for 3 hr. 
Extraction, first with petroleum ether and then 
with ethylene dichloride, both containing 1.5% 
isoamy] alcohol, removed an average of 52% and 
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0.6% of the initially added activity, respectively, 
A 15 plate counter current distribution study of 
the petroleum ether extract showed a sharp peak 
of activity between plates 9 and 10 (thiopental) 
with significant activity in the zero and last 
plates. Determination of ultraviolet absorption 
spectra on the aqueous phase (pH 9.75) of all plates 
revealed absorption maxima at 240 my in plates 
2 through 6, and at 305 my in plates 5-14. In 2 
experiments the distribution of labeled sulfur 
remaining in the aqueous phase was determined. 
The major portion (73%) of the activity was in 
the inorganic sulfate fraction. Only a small 
amount (2%) was present as ethereal sulfate and 
the remainder was accounted for as neutral sulfur. 
At least 4 peaks of radioactivity were obtained 
when the aqueous solution, after solvent extrac- 
tion, was placed on a column of Dowex 1 and 
eluted with progressively increasing concentration 
of ammonium formate, followed by final elution 
with concentrated formic acid. Most of the ac- 
tivity was present in 1 peak and could be removed 
by pretreatment of the aqueous material with 
barium chloride. Fractions from a 2nd, minor 
peak exhibited positive tests for thiourea, and it 
was in these same fractions where either S*- 
labeled or nonlabeled thiourea appeared when 
placed on such a column. 


1257. Effect of prior fat feeding on duration 
of Thiamylal anesthesia. W. B. Stavinona* 
AND J. E. Davis. Univ. of Texas College of Phar- 
macy, Austin. 

Surgical anesthesia was induced in rats by the 
intravenous injection of 25 mg/kg of thiamylal 
sodium in the form of a freshly prepared 0.5% 
aqueous solution. The experimental animals were 
prepared in advance by the gastric administration 
of 2 cc of corn oil (by stomach tube) about 2 hr. 
before the injection of the anesthetic; while the 
control animals received only the injections of 
thiamylal sodium. On each experimental day, 
equal numbers of rats were used in the control 
and experimental groups, and the total number 0 
animals studied was 70. Duration of anesthesia 
was taken as the elapsed time between the com- 
pletion of the injection of the anesthetic and the 
instant at which the animal completely reg:ined 
its righting reflexes. The mean anesthesia tire fo 
the control rats was 23.1 min.; while that for the 
oil-fed experimental animals was only 14.5 min 
(or 62% as long as for the controls). An addi‘ ional 
experiment was performed, using pentobarbital 
instead of thiamylal, and it was found that simila 
prior administration of oil did not reduce thé 
duration of anesthesia produced by the intrave 
nous administration of pentobarbital sodiura (4 
mg/kg). The shortening of the duration of thi 
amylal anesthesia by prior fat feeding support 





ss. |. of. eS Se ak lUurmlUrUC Uk 


o 


ne 14 


vely, 
ly of 
peak 
ntal) 
last 
ption 
lates 
lates 
In 2 
sulfur 
‘ined. 
rag in 
small 
e and 
ulfur. 
ained 
xtrac- 
1 and 
ration 
lution 
he ac- 
moved 
| with 
minor 
and it 
sr S%- 
when 


ration 
1NOHA* 
f Phar- 


by the 
iamylal 
d 0.5% 
is were 
tration 
it 2 hr. 
rile the 
ions of 


March 1966 


the idea that the short duration of action of this 
drug is due to its rapid localization in fats within 
the body. 


1253. Involution of rat thymus gland by 
adrenal corticosteroids. N. R. STEPHENSON 
(introduced by C. A. MorrEtt). Food and Drug 
Labs., Dept. of Natl. Health and Welfare, Ottawa, 
Canada. 

Various factors have been studied which affect 
the thymolytic activity of adrenal 11-oxycorti- 
costeroids. Epinephrine, injected subcutaneously 
at doses ranging from 5 to 20 wg, increased the 
thymus atrophy produced by hydrocortisone in 
both intact and adrenalectomized weanling rats. 
This effect was absent when epinephrine and hy- 
drocortisone were administered together but at 
different injection sites. Although ascorbic acid 
was reported to increase the gluconeogenic ac- 
tivity of cortisone in adrenalectomized mice 
(Baccuus et al. Proc. Soc. Exper. Biol. & Med. 
79: 648, 1952), it had no effect on the thymus in- 
voluting action of hydrocortisone in the intact 
rat. The response of the thymus gland to 11- 
oxycorticosteroids was influenced by the injection 
medium employed. The thymolytic activity of 
9-z-fluorohydrocortisone acetate was found to be 
9 times greater than that of hydrocortisone ace- 
tate. The free alcohols of both cortisone’ and 
hydrocortisone were approximately 15% less 
active than the respective acetate esters. This 
investigation has indicated that both the mo- 
lecular configuration and the rate of absorption 
from the injection site are important factors 
affecting thymus involution induced by adreno- 
cortical hormones. 


1259. Semi-quantitative isolation of free 
morphine from human urine. GEORGE W. 
STEVENSON AND HENry Rapoport (introduced 
by Hamitton H. ANDERSON). Dept. of Chemistry 
and Chemical Engineering, Univ. of California, 
Berkeley. 

The objective of this research is the quantita- 
tive isolation of morphine and metabolites from 
the urine of humans receiving therapeutic doses of 


-Bmorphine. The isolation and identification of 


morphine from the hydrolyzed urine of man has 
been reported (OsErst, J. Pharmacol. & Exper. 
Therap., 69: 240, 1940), as has that of free morphine 
from the urine of a dog infused with a very large 


inf§ dose of morphine (SreBERT, Science, 120: 222, 


#954). In order to use the, method of liquid-liquid 


we extraction to isolate free bases, the pka’s and 


Partition coefficients of several possible morphine 


‘Buetabolites were determined. The pKa, and pI 


of authentic morphine were 9.29, 8.67 (the pKaz 
Previous reported by Kouruorr, 1925, was 9.85); 


ifthe chloroform/px 8.7 buffer partition, 0.46, and 


he n-butanol/px 9.0 buffer partition, 10. The 
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combined 24 hr. urines from 6 hospital patients 


who received altogether the equivalent of 227 mg 
anhydrous morphine (12 mg/4 hr. or less) were 
adjusted to pH 8.7 and extracted with n-butanol. 
Further liquid-liquid extractions using various 
buffers, chloroform and methylene chloride fol- 
lowed by a 12 tube px 8.7 buffer/chloroform count- 
ercurrent gave 11.2 mg of crystals. Crystallizing 
3 times from methanol-water gave 7.68 mg of 
colorless crystals which were sublimed, m.p. 
249-51, mixed 254-5. A 430 ug portion was quanti- 
tatively converted to diacetylmorphine and sub- 
limed, m.p. 170-4, mixed 172-4. All the liquid- 
liquid extractions used were nearly quantitative, 
but there was a 0.58 mg sublimation residue with 
the morphine U.V. spectrum, and a 3.5 mg loss in 
crystallization. Recovery of administered mor- 
phine present in the urine as free morphine was 
2.9%. (Supported in part by a grant and a fellow- 
ship from the Nat’l. Inst. of Health.) 


1260. Effect of acetaldehyde on ethanol up- 
take by cerebral cortex in vitro. V. C. Surn- 
ERLAND AND C. H. Hine. Dept. of Pharmacology 
and Exptl. Therapeutics, Univ. of California 
School of Medicine, San Francisco. 

Since acetaldehyde is a normal blood constituent 
and substrate for human brain in vivo (HINE et 
al. 1951) as well as a metabolic intermediate of 
ethanol metabolism, it was of interest to de- 
termine the effect of its presence on ethanol uptake 
by cerebral cortex in vitro. Acetaldehyde and 
ethanol were added simultaneously to rat cerebral 
cortex slices respiring in a modified Ringer-phos- 
phate medium in the absence and presence of 
various organic substrates. The final concentra- 
tion of acetaldehyde after mixing was 3.15 ug/ml 
and of ethanol, 2.6 mg/ml. After incubation for 
1 hr at 37.5°C, ethanol disappearance was de- 
termined on tissue free aliquants of the suspension 
medium. In the presence of acetaldehyde ethanol 
uptake was decreased significantly with 0.01 m 
glucose, 0.02 m acetate, 0.009 m succinate and 
0.017 m glutamate. It was unchanged with 0.02 
M pyruvate and increased with endogenous sub- 
strate. These data suggest that the rate of oxida- 
tion of acetaldehyde with certain substrates was 
not sufficiently rapid to prevent a competitive 
action in the uptake, and perhaps, oxidation of 
ethanol. (Supported in part by a grant from the 
Natl. Research Council’s Committee on Alcohol.) 


1261. Effects of hyponatremia and hyper- 
natremia on the susceptibility of mice to 
pentylenetetrazol (Metrazol) -induced seiz- 
ures. Ewart A. SwinyArD, DoNa.p O. Scutrr- 
MAN* AND Louris S. GoopMAN. Depts. of Phar- 
macology, College of Pharmacy and College of 
Medicine, Univ. of Utah, Salt Lake City. 

The convulsant potency (cDs0) of pentylene- 








tetrazol (Metrazol) was determined in normal, 
hyponatremic and hypernatremic mice by 3 tests: 
intravenous route, maximal seizure (J); intra- 
venous route, minimal seizure (/7); subcutaneous 
route, minimal seizure (JJ7). The Metrazol was 
injected 2 hr. after a single intraperitoneal in- 
jection of isosmolar glucose solution (10 ml/100 
gm body weight; acute hyponatremia), 10- and 
30-min. after an intravenous injection of 20% 
sodium chloride solution (0.4 ml/100 gm body 
weight; acute hypernatremia), and 24 hr. after 8 
daily injections of desoxycorticosterone acetate 
(0.5 mg/animal; chronic hypernatremia). The 
concentration of plasma sodium and the threshold 
for minimal electroshock seizures (EST) were also 
determined. In normal mice, the cDs0s (and their 
95% confidence limits) determined by tests J, IT 
and III were 29.0 (27.1-31.0), 21.0 (19.3-22.9) and 
57.0 (53.7-60.4) mg/kg, respectively. Hyponatre- 
mia (plasma sodium decreased by 11.8%; EST 
decreased by 37%) had no significant effect in 
tests I and III, whereas it decreased the Metrazol 
CD50 in test II by 32%. Acute hypernatremia 
(plasma sodium increased by 9.2%; EST increased 
by 33%) had no significant effect in tests J and 
III, whereas chronic hypernatremia (plasma 
sodium increased 10.5%; EST increased 30%) 
decreased the Metrazol cds) by 21% in test IT. 
The data indicate that hyponatremia increases 
susceptibility to both electroshock and Metrazol 
seizures; in contrast, hypernatremia decreases 
susceptibility to electroshock but enhances sus- 
ceptibility to Metrazol seizures. (Supported by 
grant No. B-381, Natl. Insts. Health, PHS.) 


1262. Modification of cardiovascular effects 
of ephedrine. Virginia L. Sypow* anp Ray- 
MOND P. Auntaquist. Dept. of Pharmacology, Med. 
College of Georgia, Augusta. 

The modifications produced by several agents of 
the 3 principal cardiovascular effects of ephedrine 
(potentiation of sympathomimetic amiues, pressor 
action and tachyphylaxis) have been studied in 
75 anesthetized dogs. Arterial pressure, and in 
some cases femoral arterial flow, were recorded. 
The sympathomimetic amines used were epi- 
nephrine, levarterenol, di-methylepinephrine, iso- 
propylarterenol, nordefrine and hydroxyamphet- 
amine. The modifying agents were cocaine, 
Dibenzyline, chlorpromazine, hexyl-delta-cyclo- 
hexyl-butylamine (Win-6167) and beta-diethyl- 
aminoethyl-diphenylpropylacetate (SKF-525A). 
An attempt will be made to correlate the observed 
effects, some of which are: 1) Win-6167 strongly 
potentiates the pressor action of ephedrine, and 
is itself potentiated by ephedrine; 2) ephedrine 
tachyphylaxis is prevented by Win-6167; 3) 
cocaine inhibits the pressor effect of ephedrine 
but potentiates that of Win-6167; 4) the potentia- 
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tion of sympathomimetic amines produced by 
cocaine and ephedrine are additive, but the po- 
tentiation produced by Win-6167 is not addiiive 
with either that of ephedrine or cocaine; 5) chior- 
promazine effectively blocks the pressor effect of i 
ephedrine; 6) ephedrine inhibits the sympatho- d 
mimetic blockade and ‘reversal’ produced by y 
Dibenzyline while cocaine potentiates sympatho- e 
mimetic depressor effects during Dibenzyline ir 
adrenergic blockade. (Supported by a grant from e 
the Am. Heart Assn., Inc.) d 
1263. Biochemorphology of porphyria-pro- a 

ducing Drugs. ELLEN L. TALMAN, Rosert F. " 
LaBBE AND Rosert A. ALprRicH (introduced § " 
by Etron L. McCaw ey). Depts. of Biochemis- 2 
try and Pediatrics, Univ. of Oregon Med. School, e 
Portland. « 
A syndrome analogous to human ‘hepatic’ tH 
porphyria has been induced in rabbits and rats & “ 
by oral administration of Sedormid (allyl- (R 
isopropyl-acetylearbamide). This metabolic defect ba 
is characterized by the urinary excretion of (h 
porphobilinogen and very large quantities of § ™ 
coproporphyrin and uroporphyrin. Recently, § 
this group has demonstrated that porphyria may [§ ! 
also be induced in chick embryos by injecting wi 
Sedormid into their yolk sacs. In addition to the Th 
usual effects on porphyrin excretion, reduced uric § *™ 
acid output has been found to be a constant tw 
feature of the syndrome in this species. Although vat 
the porphyria-producing property of Sedormid is J '"! 
well established, the exact molecular configuration int 
responsible for this effect has not been identified. and 
This problem is being investigated by injecting § °°” 
Sedormid analogs into the yolk sacs of embryo- and 
nated eggs and studying their effects upon por- test 
phyrin and uric acid excertions. The porphyria- tens 
producing potencies of the drugs are evaluated Ins 
using Sedormid as a standard. Results with allyl- 
isopropylacetamide, (allylisopropylacetyl)-N , N’- 1265 
dimethylearbamide, and allylisopropyl]-barbit uric bi 
acid indicate that the ureide portion of the li 
Sedormid molecule can be altered considerably W 
without destroying its ability to produce por- H 
phyria. Studies of acetylurea, allyl-n-propyl- U 
acetylearbamide, diallylacetylearbamide, <!i-n- Pr 
propylacetylearbamide, and _ vinylallyl-ac«tyl- dem: 
carbamide show that the acetyl group mus: be P 
substituted and that any change in substitu :nts% C 
from those found in Sedormid results in marked these 
diminution or elimination of porphyria-producing 
potency. Some of these drugs have been shov " to stero 
produce similar results in rabbits. a 
1264. Effects of variation in stimulus in-§ Were 
tensity on maximal electroshock sei: ure® nd ; 
pattern, recovery time and anticonvulsant?) ¢; 
potency of phenobarbital. Davin H. T£-§ ninin 
pEscut,* Ewart A. SwINyARD AND Lovt: Si (Rt) 
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‘;0ODMAN. Depts. of Pharmacology, College of 
Pharmacy and College of Medicine, Univ. of 
‘Ttah, Salt Lake City. 

‘“he maximal electroshock seizure (MES) test 
in nice is commonly used to assay anticonvulsant 
dri gs, but the stimulus parameters employed by 
va ious investigators are not uniform. It is gen- 
ers ‘ly accepted that the maximal seizure, once 
iniiiated, is independent of the stimulus which 
evckes it. The present report concerns the effects 
of alteration in current intensity on certain prop- 
erties of maximal seizures and on the anticon- 
vulsant potency of phenobarbital. Seizures were 
induced in mice with stimulus intensities of 12.5, 
25, 50, 200 and 400 mA (60-cycle a.c.; 0.2 sec.; 
corneal electrodes). Seizure severity was judged 
on the basis of variation in pattern and duration, 
time for 50% of animals to recover the ability to 
exhibit a 2nd tonic-clonic seizure after a first 
(RTxo), and anticonvulsant potency of pheno- 
barbital. Of the seizure components measured 
(hindlimb flexion and extension; clonus; total 
duration), only duration of flexion varied (de- 
creased) significantly with increasing log stimulus 
intensity (P < .01). RTs increased significantly 
with increasing log stimulus intensity (P < .01). 
The relationship between log stimulus intensity 
and RTs was linear (P > .2), whereas that. be- 
tween log stimulus intensity and flexion duration 
was not (P < .01). There was no significant change 
in phenobarbital potency with increasing stimulus 
intensity. The data suggest that flexion duration 
and recovery time are more sensitive measures of 
seizure severity than is phenobarbital potency 
and that the latter, as determined by the MES 
test, is relatively independent of stimulus in- 
tensity. (Supported by Grant No. B-381, Natl. 
Insts. of Health, PHS.) 


1265. Effect of adrenocortical hormones on 
brain function and carbohydrate metabo- 
lism in rats. Paota S. Timrras, Dixon M. 
Woopspury, L. Gar, Despain* AND DrosTAN 
H. Bakxer.* Dept. of Pharmacology, Univ. of 
Utah College of Medicine, Salt Lake City. 
Previous investigations in this laboratory have 

demonstrated that hydrocortisone acetate in- 

creases whereas desoxycorticosterone acetate 

(DCA) decreases brain excitability. Because of 

these marked effects on the excitable process, it 

was also of interest to test the ability of these 
steroids to modify the, maximal electroshock 
seizure (MES) pattern, and the recovery process. 

The effects of hydrocortisone acetate and DCA 

were therefore studied on: 1) pattern of tonic 

and :lonie convulsions in rats subjected to MES; 

*) duration of postictal depression following 

minimal electroshock seizures, and recovery time 

(RT) for exhibition of a 2nd following an initial 
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maximal seizure; 3) blood sugar concentration 
and glycogen concentration of the cerebral cortex. 
The major results were as follows: 1) hydrocorti- 
sone acetate markedly modified the pattern of 
tonic-clonic seizures by prolonging significantly 
total duration and tonic extensor component of 
the MES and by shortening tonic flexion and the 
clonic phase; DCA did not significantly affect the 
MES pattern; 2) hydrocortisone significantly 
shortened duration of postictal depression and 
RTso (accelerated recovery); DCA had no such 
effect; 3) hydrocortisone slightly elevated blood 
sugar level and increased glycogen concentration 
of the cerebral cortex; in contrast, DCA did not 
affect blood sugar or brain glycogen. These data 
provide further proof of the excitatory action of 
hydrocortisone on the brain and emphasize the 
close relationship between carbohydrate metabo- 
lism and recovery of normal brain function fol- 
lowing electroshock. (Supported by grant No. 
B-381, Natl. Insts. of Health, PHS.) 


1266. Use of electroshock seizure latency for 
pharmacological testing in mice. J. E. P. 
Toman, G. M. Everett anp A. H. Situ, Jr.* 
Dept. of Anatomy, Chicago Med. School, Chicago, 
and Dept. of Pharmacology, Abbott Labs., N. 
Chicago, Ill. 

The following method is suggested as a new 
and useful addition to the existing battery of 
tests for study of centrally active drugs: groups 
of 10 mice are given supramaximal electroshock 
through corneal electrodes (140 v., 1 msec. pulse, 
100/sec., 0.3 sec. duration,—3X threshold). La- 
tency from beginning of shock to onset of tonic 
extension is measured by stop watch to the nearest 
0.1 sec. Control groups average 1.82 + SE 0.05 
sec. Older animals show significantly longer 
latency. There is no significant sex difference. 
Latency is significantly reduced by increase in 
body temperatures. A small but significant latency 
increase (approx. 15%) is produced by a standard 
stress (repetitive shock to the feet through a 
floor grill for 2 min.). Drugs are tested both for 
ability to change latency and also to oppose 
stress-induced latency increase. Within limits 
latency changes may be interpreted as changes in 
threshold (normal latency decreases from 3.5 sec. 
with threshold shocks to 1.3 sec. with shocks of 13 
times threshold strength). However, threshold is 
not the only factor involved, since some drugs 
produce latency changes out of proportion to their 
action on threshold. Indeed some excitants and 
convulsants may paradoxically increase latency. 


1267. Pharmacologic and toxicologic actions 
of nebularine. A. P. Truant anv H. E. D’- 
Amato (introduced by Byron B. Ctark). 
Dept. of Pharmacolegy, Tufts College Med. School, 
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Boston, Mass. and Astra Biological Labs., Wor- 

cester, Mass. 

Nebularine (9-(8-D-ribofuronosyl) purine), a 
compound with inhibitory action on cell growth 
and on Mycobacteria has been isolated from Agar- 
icus Nebularis; its structure has been determined 
(LorGREN et al., Acta Chem. Scand., 8: 670, 1954). 
The approximate subcutaneous LD5o in guinea pigs, 
rats and mice was, respectively 15, 220 and 200 
mg/kg. All animals survived these doses of nebu- 
larine intravenously. Guinea pigs are extremely 
sensitive to this compound when administered 
subcutaneously, but tolerated 60 mg/kg intra- 
venously. Adenosine is relatively innocuous to 
guinea pigs. Death with nebularine occurred 
6-48 hr. after injection. Upon autopsy there was 
noted: pleural and lung edema, hematomas of 
the lungs, peritoneal ascites and excessive fluids 
in other lumina. Like adenosine, but to a lesser 
degree, nebularine causes a transient fall in 
blood pressure of the anesthetized dog, reduction 
in tone of the rabbit ileum and spasm of the guinea 
pig uterus. The latter effect can be blocked by 
antihistaminic agents; however these drugs could 
not prevent the lethal effects of nebularine in the 
guinea pig. Also, noteworthy was the observation 
that nebularine sensitizes the uterus to the effects 
of histamine. 


1268. Histopathological changes in rabbits 
injected with clinical PVP solution. H. C. 
Upnam,* F. W. Lovety,* L. E. Detrick* anp 
Tuomas J. Hatey. Div. of Pharmacology and 
Toxicology, Atomic Energy Project, Univ. of 
California at Los Angeles. 

There is considerable discussion concerning the 
sites of deposition of PVP (polyvinylpyrrolidone) 
after its use as a plasma volume expander. Rabbits 
were injected intravenously with either one 75 
ml or 9 consecutive 75 ml doses of 3.5% clinical 
PVP solution and the tissues examined histologi- 
cally 60 days later. In the single injection series, 
6 of 7 animals showed foreign body giant cells 
and histiocytes in triads of liver and in swollen 
Kupffer cells of the sinusoids. PVP deposition 
was also observed in the spleens of 5 animals and 
although the infiltration was generally light, all 
of these changes must be attributed to PVP be- 
cause they were not observed in saline injected 
control animals. The bone marrow, heart, lungs, 
kidneys, adrenals, pancreas and intestine did not 
show easily detected PVP deposits. In the multi- 
ple injection series, foci of PVP in histiocytes in 
the myocardium were seen in 2 of 7 animals. Sim- 
ilar changes were seen in the lungs of 5 of 7 rabbits 
especially around bronchioles and blood vessels. 
Moderate PVP deposits distributed in the triads 
and sinusoids of the liver were observed in these 
animals. The spleens of all these rabbits contained 
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phagocytized PVP and up to 30% of the sinusvidal 
space was replaced by macrophages and foreign 
body giant cells containing this material. Glo. 
meruli inevery section examined showed epithelial 
cell hyperplasia and these cells contained an 
abundance of foamy cytoplasm. In some instances, 
the glomerular capillary beds appeared somewhat 
constricted by this overgrowth. The lamina 
propria of the small intestine had occasional 
histiocytes containing PVP. All bone marrow 
sections showed foamy macrophages and in some 
cases as much as 15% of the bone marrow bed was 
occupied by these cells. Occasional aggregates of 
PVP were also noted in the pancreas, adrenal and 
colon. The possible significance of these changes 
and their application to the problem of clinical 
usage of this plasma volume expander will be 
discussed. (This article is based on work per- 
formed under Contract No. AT-04-1-GEN-12 
between the Atomic Energy Commission and the 
Univ. of California at Los Angeles.) 


1269. Diuretic effects of 1-ethyl-3-allyl-6- 
aminouracil. C. G. VAN ARMAN AND H. R. 
DetTELBACH.* Div. of Biological Research, G. D. 
Searle and Co., Chicago, Til. 

Several compounds in the 1,3-dialkyl-6-amino- 
uracil series are orally active diuretics. One of 
the more potent, SC-3497, or Mictine, was selected 
for study because preliminary data showed a low 
incidence of gastrointestinal side effects. At 25 
mg/kg this drug increased urine volume in dogs 
by 129% over a 5-hr. period, and sodium output 
by 183%; at 57 mg/kg over a 24-hr. period these 
figures were respectively 42 and 55%. The peak 
diuresis occurred 3-4 hr. after either oral or in- 
travenous dosage. Clearance studies showed 
no consistent effect on filtration rate or renal 
blood flow. In some animals these parameters 
were increased but there was no correlation with 
the diuresis. Injection into 1 renal artery caused 
increased urine flow by both kidneys. Histochem- 
ical stains showed that succinic dehydrogenase 
inhibition was not involved. Carbonic anhydrase 
is not inhibited. The emetic EDso is approximately 
170 mg/kg in dogs and 41 mg/kg in monkeys. The 
rat oral LDs0 is 2300 mg/kg. The chief clinica side 
effect is nausea. 


1270. Neuromuscular effects of succinyl: 
choline and 1:5 di(N-allyl-N-dimeihyl- 
aminopheny]) -pentan-3-one (53-67) in the 
rat. E. F. VAN MAANEN AND WI.u1AM L. Kuan.’ 
Dept. of Pharmacology, Univ. of Cincinnati 
College of Medicine, Cincinnati, Ohio. 

The intact sciatic-gastrocnemius preparation 
was used. Frequency of stimulation ($, 2, 5 0 
10 stimuli/sec.) was kept constant throughout tht 
experiment. 53-67 is a cholinesterase inhibite 
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with a higher affinity for erythrocyte cholin- 
esterase than for serum cholinesterase (AUSTIN 
AND Berry, Biochem. J. 54: 695, 1953). 1) In doses 
o! 0.03 and 0.1 mg/kg, 53-67 produces a) at low 
frequencies of stimulation (} and 2 stim/sec.) 
20-100% summation of twitches lasting more 
than 10 min. 6) at higher frequencies (5 and 10 
stim/sec.) a slight summation of twitches (0-20%) 
followed by a slight decrease of maximal twitch 
height. Larger doses of 53-67 produce neuro- 
muscular blockade; this is a nondepolarizing block 
as determined by the scanning surface electrode 
technique using the rat gracilis anticus. 2) Suc- 
cinylcholine produces depolarizing neuromuscular 
blockade. The ppDs09 of succinylcholine decreases 
when the frequency of stimulation is increased, 
as seen also after tubocurarine, Flaxedil, de- 
camethonium, neostigmine and edrophonium 
(PRESTON AND VAN MAANEN, J. Pharmacol. & 
Exper. Therap. 107: 165, 1953). 3) A dose of 0.03 
mg/kg of 53-67 given 5 min. prior to succinyl- 
choline fails to change significantly the PDs0 of 
succinylcholine at all frequencies tested. At the 
dose of 0.1 mg/kg, 53-67 increases the PD5o at 
} stim/sec., does not significantly change the 
PD; at 2 stim/sec., and decreases the PD5o of 
succinylecholine at 5 and 10 stim/sec. 


1271. Epinephrine and Methoxamine on blood 
pressure in mechanical heart-lung. Rvus- 
sELL A. Waup. Dept. of Pharmacology, Univ. of 
Western Ontario, London, Canada. 

Methoxamine (b-hydroxy b-2.5 dimethoxy- 
phenyl isolpropylamine) is a sympathomimetic 
drug having a long-acting pressor activity without 
increased irritability of the heart. The object of 
the experiments was to determine what part the 
heart plays in the rise in blood pressure, to com- 
pare the actions of the 2 drugs in this respect and 
tostudy the dose response in relation to the degree 
of shock. Dogs were anaesthetized by the i.v. 
injection of 30 mg/kg of pentobarbital, arranged 
for recording blood pressure with the mercury 
manometer and for intravenous and intra-ar- 
terial injection. After injectign of the drugs to 
provide intact controls, the chest was opened and 
cannulas tied into the right auricle and aorta, 
and connected to the artificial heart-lung. Ten 
u/kg of epinephrine and 0.5 mg/kg of Methox- 
amine gave the characteristic rise of approxi- 
mately the same degree. The cardiac slowing was 
greater and the rhythm during the bradycardia 
Was regular in the case of Methoxamine. In the 
mechanical heart-lung the results of the 2 drugs 
were practically identical, but greater than in 
the intact animal. The cardiac output, therefore, 
is decreased in the intact animal. When the blood 
Pressure had fallen due to shock the rise in blood 
Pressure on injection of the same dose of each 
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drug was much less. A dose of 1 mg/kg of Methox- 
amine at this point produced a much greater rise 
than that obtained with the smaller dose before 
the onset of shock. In addition, the large dose 
invariably maintained the blood pressure con- 
siderably above the preinjection level for com- 
paratively long periods. 


1272. Blood cell counts in mice treated with 
inactive or radio-active silver salts. HAROLD 
D. West,* Rauew J. Cazort AND DEURWARD 
Huaues.* Meharry Med. College, Nashville, 
Tenn.) 

It was reported earlier (H. D. West et al., 
Federation Proc., 12: 288, 1953) that subcutane- 
ously or intramuscularly injected radioactive 
Ag" is taken up yb polymorphonuclear leucocytes 
and thus accumulated at the site of local leuco- 
cytic reaction provoked by injection. New ex- 
periments designed to raise the number of silver 
loaded leucocytes in the blood and to obtain in 
this way diffuse distribution of Ag" in the vascu- 
lar system were performed. It was found that the 
level of total leucocyte counts remained normal 
(average 17,000, extremes 12,000-23,000) after 
repeated intramuscular injections of low doses of 
silver ammonia salts, but increased markedly 
(average 33,700, extremes 14,000-67,000) after 
injection of a single high (well tolerated) dose. 


Even the highest tolerated doses had no influence 
on the red blood cell counts. These data may 
prove useful in attempts at systemic treatment of 
malignant conditions with Ag™. (Supported by 
a grant from the Natl. Cancer Inst.) 


1273. Auricular cellular potentials: ultra- 
microelectrode recording of drug effects 
on nodal and extranodal regions. THEODORE 
C. West (introduced by T. A. Loomis). Dept. 
of Pharmacology, School of Medicine, Univ. of 
Washington, Seattle. 

By the ultramicroelectrode technique, single 
cell potentials in surviving, spontaneously beating 
rabbit atria were observed. In both atria the 
membrane resting potential (MRP) averaged 
about 65 mv. The membrane action potential 
(MAP) of extranodal cells averaged about 80 mv 
in the right atrium and some 10 mv less in the 
left. Extranodal MAP’s repolarized quickly, the 
configuration of the repolarization curve being 
generally concave. In the region of the SA node 
a marked, steadily rising prepotential was ob- 
served during each diastole. Prepotentials at- 
tained values from 15-25 mv, terminating in 
rapid depolarization. The duration of pacemaker 
MAP’s was from 2-3 times as long as that of 
extranodal cells. The configuration was generally 
convex. The effects of the drugs used were as 
follows: a) acetylcholine (ACh) shortened the 
duration of nodal and extranodal MAP’s with no 
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apparent change in MRP; this effect was aug- 
mented by physostigmine; b) ACh decreased the 
prepotential slope as rate slowed; in the presence 
of excessive slowing the prepotential attained a 
plateau prior to rapid depolarization, this plateau 
being maintained when complete standstill oc- 
curred; c) epinephrine had no marked effect either 
on MAP or MRP, but in the pacemaker region, 
time relationships between the MAP and reference 
potential suggested a constant tendency toward 
reversibly shifting the locus of the pacemaker; 
d) quinidine lengthened MAP duration in both 
nodal and extranodal cells in preparations brought 
to standstill with ACh and physostigmine, quin- 
idine reversed cholinergic effects. 


1274. Synergistic effect of triethylene mel- 
amine (TEM) and x-rays to inhibit growth 
of certain experimental tumors. RICHARD 
W. WHITEHEAD, RayMonpd R. LANIER* AND 
JANE R. Gum.* Depts. of Pharmacology and 
Radiology, Univ. of Colorado, Denver. 

We have studied the growth rates of a trans- 
plantable mammary carcinoma (A 179955) and a 
lymphosarcoma (L 4946) in groups of mice (6-9 
animals/group) treated as follows: a) controls; 
b) x-rays only (to tumor site); c) TEM only; d) 
a combination of 6 and c. Cell suspensions were 
inoculated subcutaneously on the lower lateral 


aspect of the right hind leg of the host animals. 
Treatments were begun when the tumor trans- 
plants were from 7-20 days old, measuring 100- 
200 mm.* Tumors were measured daily (calipers) ; 
body weights were determined and white blood 


counts made weekly. X-ray therapy was ad- 
ministered daily with the body shielded with 3 
mm lead. Daily doses of 200-250 r delivered to 
the skin arrested growth but did not destroy the 
mammary carcinoma; 150 r had a similar effect on 
the byenphenerccmn. TEM in a dose of 0.00625 
mg/mouse (circa $ LD;o) was given in saline daily 
intraperitoneally. This dose alone had little effect 
on tumor growth. The end point of the experi- 
ments was tumor size in relation to time. No 
attempt was made to affect ‘cures’. Using the 
above procedure we have shown that TEM and 
X-rays act synergistically to markedly reduce the 
rate of growth of a carcinoma and a lymphosar- 
coma in mice. However, the combination is quite 
toxic as revealed by a reduction of body weight 
and fall of white blood count in the carcinoma 
experiments. (Supported by a grant from the Am. 
Cancer Society.) 


1275. Toxicity studies en pear pomace con- 
taining mixture of insecticide residues. 
Rosert H. Witson, Georce W. PoLey* aNnpD 
Fioyp DeEEbs. Western Utilization Research 
Branch, U. S. Dept. of Agriculture, Albany, 
Calif. 
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Pear pomaces prepared from fruit of several 
experimental orchards, each with a known and 
controlled spray program, were analyzed seja- 
rately for Pb, As, F and DDT and then mixed to 
obtain the highest possible level of each residue 
in a composite. For controls, pomaces from an 
unsprayed orchard and from orchards with un- 
controlled spray programs were used. The control, 
composite, and run-of-the-mill pomaces were 
mixed with diet at 10, 20 and 30% levels and fed 
to rats for 315 days, when the supply was ex- 
hausted. Growth rate was not significantly af- 
fected, although food intake increased progres- 
sively with increased concentration of pomace. 
Presumably, since the fiber of pomace was not 
available to the rats, they ate more to achieve 
adequate nutritional intake. Hemoglobin, num- 
bers of red and white cells, and differential counts 
were normal, and abnormal red and white cells 
were not observed. The incisor teeth did not 
bleach. No pathological findings were noted and 
organ weights were normal. Although the pomaces 
from sprayed fruit contained more than permis- 
sible amounts of residues, the concentration of 
each residual constituent was slightly below the 
toxic level after dilution with basal diet. Combi- 
nation of slightly sub-toxic amounts of these 
dissimilar insecticides did not cause toxic symp- 
toms in this study, even though Pb and As may 
both act on erythrocytes, and both Pb and DDT 
can produce neurological disturbances. On the 
other hand, it has been reported that combina- 
tion of subtoxic amounts of similar insectides 
(chlorinated hydrocarbons) can cause additive 
toxicity. 


1276. Effect of anoxia on the contractility 
of isolated cardiac muscle as influenced 
by glucose. Martin M. Winsury. Di». of 
Biological Research, G. D. Searle and Co., Chi- 
cago, Ill. 

Experiments were designed to determine the 
effect of glucose on the anaerobic activity of 
cardiac muscle and the subsequent aerobi: re- 
covery of contraction strength. Papillary muscles 
from the right ventricle of the cat were c*iven 
electrically (90/min.) in Krebs-Henseleit so! ::tion 
with and without glucose (0.005 m) and subj «cted 
to varying periods of anoxia. After 30 min. off 
anoxia, contractile activity was absent evn ing 
the presence of glucose, but reintroducti:n. 0 
oxygen resulted in good recovery for bot \ the 
control and glucose-treated muscles. Aft:r 4 
min. of anoxia there was no aerobic recove'y ° 
contractile activity unless glucose was p! sett 
during the anaerobic period. When glucose wai 
present only during the Ist or 2nd half of the 
anaerobic period, reintroduction of oxyge didi : 
not increase contraction strength; therefore glv 
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ecse igs necessary during the entire anaerobic 
period. However, once aerobic conditions were 
re tored, glucose was not required. These results 
su;gest that during prolonged anoxia glucose 
m:y be used as a substrate for the energy produc- 
tio. necessary to maintain the functional in- 
tegity of the contractile mechanism. 


1277. Identification of pentobarbital as a 
product of the in vitro metabolism of 
thiopental. Watiace D. Winters,* ELLioT 
Srector,* Donatp P. Wa.uacH* AND F. E. 
SHIDEMAN. Dept. of Pharmacology and Tozi- 
cology, Univ. of Wisconsin, Madison. 

After thiopental-2-C'* was incubated with a 
rat liver mince in a buffered medium at 38°C for 
3 hr. approximately 60% of the initially added 
activity could be extracted with petroleum ether 
containing 1.5% isoamyl alcohol. An additional 
3% was removed by subsequent extraction with 
ethylene dichloride also containing 1.5% isoamyl 
alcohol. When the material in the petroleum 
ether extract was subjected to a 15 plate counter 
current distribution study (borate buffer, px 
9.75 and chloroform), 2 distinct peaks of activity 
were obtained. One of these was in plate 10 and 
closely approximated the calculated peak for 
thiopental in this system. The buffer phase. of 
this plate also exhibited maximal absorption at 
305 my. The other peak occurred in plate 5 and 
the buffer phase of this plate absorbed maximally 
at 240 mu. Amounts of this material sufficient for 
identification were extracted from an incubated 
mixture of liver and nonlabeled thiopental, sep- 
arated by counter current distribution and puri- 
fed by microsublimation. Since it exhibited an 
ultraviolet absorption maximum in alkaline solu- 
tion at 240 mu, the unknown was believed to be a 
barbiturie rather than a thiobarbituric acid 
derivative. Its infrared absorption spectrum was 
compared with those of other barbiturates and 
found to be identical with that of pentobarbital. 
Elemental analysis of the metabolite provided the 
following data: carbon, 58.97%; hydrogen 7.64%; 
nitrogen 11.99%. The calculated values for pento- 
barbital are: carbon, 58.37%; hydrogen, 8.02%; 
hitrogen, 12.38%. Further evidence for the iden- 
ity of this metabolite and pentobarbital was de- 
ived from melting and mixed melting points 
aud partition coefficients. 


1278. Some pharmacological effects of meth- 
ylhydrazine. Litoyp B. Wirkin* AND JESSE 
H. Weatnersy. Dept. of Pharmacology, Med. 
College of Virginia, Richmond. 

The intravenous LDs0 of methylhydrazine is 
0 4+ 4.5 mg/kg in male rats (Wistar, 100-200 
em), 33.2 + 5.4 mg/kg in male mice Webster- 
#P iss, 20-30 gm) and approximately 12 mg/kg in 
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male mongrel dogs. In mice and rats the intra- 
venous, intraperitoneal and oral LD50’s are sub- 
stantially the same. The dose at which 50% of the 
mice convulse (intraperitoneal) is 28 + 1.7 mg/kg. 
These convulsions are due to direct action on the 
brain as evidenced by the fact that they are abol- 
ished caudal to a cord transection or by treatment 
with d-tubocurarine. Convulsions are also elicited 
in the anesthetized dog (pentobarbital) when 
methylhydrazine is injected into the cisterna 
magna after prior removal of an equal volume of 
spinal fluid. Whereas doses of 1-9 mg/kg adminis- 
tered cisternally produce convulsions, doses in 
excess of this cause death in a few minutes ap- 
parently due to respiratory paralysis. In mice 
the log-dose plotted against log-time of onset of 
convulsions produces a straight-line curve. In 
mice methylhydrazine induced seizures can be 
abolished completely with secobarbital (50 mg/ 
kg), phenobarbital (100 mg/kg) or Mesantoin 
(200 mg/kg). Mice poisoned with 60 mg/kg may 
be treated successfully with either of these anti- 
convulsants provided they are maintained seizure- 
free by repeated administration over a period of 
about 30 hr.; 90-100% survival has been obtained 
with this therapy. The mortality of the untreated 
animals is 100%. Repeated attempts to treat dogs 
poisoned with methylhydrazine have been un- 
successful. 


1279. Effects of oxygen and carbon dioxide 
inhalation on brain excitability in mice 
and rats. Dixon M. Woopsury, LAWRENCE T. 
Rouurns,* Georce G. RicHarDs* AND PAOLA 
S. Tirmtras. Dept. of Pharmacology, Univ. of 
Utah College of Medicine, Salt Lake City. 

The effects of various concentrations of oxygen 
and carbon dioxide on electroshock seizure thresh- 
old (EST) were measured in mice and rats. In 
mice, 15, 10 and 7.5% oxygen lowered EST by 7, 
21 and 22%, respectively; concentrations of 50 
and 75% increased EST by 8%. Carbon dioxide 
concentrations of 7.5, 12.5 and 20% increased 
EST by 14.5, 20 and 14.5%, respectively, whereas 
a concentration of 30% had no effect and 40% 
decreased EST by 10%. Rapid withdrawal of mice 
from high concentrations of carbon dioxide (40- 
60%) resulted in clonic or tonic-clonic seizures 
within 2 min. The decreased threshold resulting 
from 10% oxygen could be counteracted by simul- 
taneous administration of 12.5% carbon dioxide. 
In rats, 10% oxygen decreased EST by 9%; 30, 
40, 50 and 75% oxygen increased EST by 8, 11, 
21 and 22.5%, respectively. Concentrations of 10, 
12.5, 15 and 20% carbon dioxide increased EST by 
5, 6.5, 8 and 8.2%, respectively; 30% had no effect 
on threshold. Thus, the nervous system of mice is 
more sensitive to the EST-elevating effects of 
carbon dioxide and the EST-lowering effects of 
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hypoxia. In contrast, the nervous system of rats 
is more sensitive to hyperoxia and less sensitive 
to carbon dioxide and to hypoxia. The relation of 
these changes in threshold to changes in plasma 
and brain electrolytes is being studied. (Sup- 
ported in part by contract No. 18(600)921 USAF, 
and grant B-381) from the Natl. Inst. of Health, 
PHS.) 


1280. Effect of nalorphine upon plasma levels 
of morphine in the dog. L. A. Woops, H. E. 
MUEHLENBECK* AND BEVERLY Kutask1.* Dept. 
of Pharmacoloyy, Univ. of Michigan, Ann Arbor. 
Preliminary experiments on dogs indicated that 

the intravenous injection of 1 mg/kg (as free base) 

of nalorphine hydrochloride approximately 1 hr. 
after the intravenous administration of 40 mg/kg 

(as free base) of morphine temporarily abolished 

the narcotic effect of the latter drug and increased 

significantly the plasma levels of free morphine 

(CocHIn AND Woops, unpublished observations). 

Since the marked hypotensive action of intra- 

venous morphine could be a complicating factor, 

subcutaneous injection was selected as the route 
of administration of morphine in the following 
studies. Six mongrel dogs were injected sub- 
cutaneously with 30 mg/kg (as free base) of mor- 
phine sulfate. One hour after the administration 
of morphine, 3 of the dogs were injected intra- 


venously with 1 mg/kg (as free base) of nalorphine 
hydrochloride. In not less than 1 week cross-over 
experiments were performed on all 6 dogs, so that 
both control morphine and nalorphine-morphine 
studies were done on each dog. Plasma samples 
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were obtained at 10 min. intervals during the criti- 
cal period and duplicate determinations of free 
morphine were made on each sample. The results 
were analyzed statistically. Under the above 
conditions, although the narcotic action of mor- 
phine was abolished completely but temporarily, 
nalorphine did not alter significantly the plasma 
concentration-time curves of free morphine. 


1281. Simultaneous respiratory minute vol- 
umes and tooth pulp threshold changes 
following levorphan-levallorphan mixtures 
in rabbits, G. K. W. Yim,* C. MritcuHe11,* 
H. H. Keastine anp E. G. Gross. Dept. of 
Pharmacology, College of Medicine, State Univ. 
of Iowa, Iowa City. 

Simultaneous measurements of changes in 
respiratory minute volume and threshold of elec- 
trical stimulation of tooth pulp in rabbits have 
been made (for method, see KEASLING et al. this 
Proceedings) following intravenous administra- 
tion of mixtures of levorphan 0.002 mm/kg and 
levallorphan varying from 0.000133-0.002 mm/kg. 
Levallorphan 0.002 mm/kg. alone gave significant 
analgesia although the shape of the time-response 
curve differs from that of levorphan alone. In 
general, levorphan-levallorphan mixtures reduced 
the peak responses of levorphan alone with re- 
spect to both tooth pulp threshold and to respira- 
tory depression. Increasing the dose of levorphan 
to 0.004 or 0.008 mm/kg in combination with 
levallorphan in 5:1 ratios gave increases in tooth 
pulp threshold without significant increases in 
depression of respiratory minute volume. 
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1282. Effects of temperature upon autologous 
and homologous musculofascial trans- 
plants in rabbits. RicHarp H. ANDRESEN,* 
CLARENCE W. Monrog* anp GeorcE M. Hass. 
Rush Depts. of Pathology and Surgery, Presby- 
terian Hosp., Chicago, IIl. 

Previous experiments with untreated, resected 
autologous and homologous musculofascial trans- 
plants in rabbits have shown that they undergo a 
similar pattern of organization and resorption 
following transplantation. (J. Exper. Med. 95: 509, 
1952.) However, the pattern of organization of 
homologous transplants at 2 wk. of age was char- 
acterized by lymphocytic infiltration, impaired 
collagen deposition and varying degrees of angiitis 
and endarteritis within the subfascial zone. These 
features differentiated the homograft from the 
autograft in which healing progressed without 
inflammatory reaction. In the present studies, 
resected autografts and homografts were sub- 
jected to temperatures from +65°C to —190°C 
for varying periods of time prior to transplanta- 
tion. Both types of transplants subjected to tem- 
peratures between —20°C to —190°C and 56°C to 
64°C for 20 min. showed similar patterns of or- 
ganization at 2 wk. of age. Avascular granulation 
tissue formed a pannus over the fascia of the 
transplant but did not penetrate it. The subfascial 
zone failed to form. Absorption of skeletal muscle 
took place chiefly from the lateral and inferior 
aspects of the transplant with replacement by 
vascularized granulation tissues of the host. The 
homologous transplants remained free of inflam- 
mation for as long as 4 wk. after implantation in 
spite of the continued absorption of transplant 
tissues. Following exposure to temperatures be- 
tween 0° and —20°C for briefer periods of time, 
both types of transplants showed the normal but 
delayed pattern of reaction. These experiments 
Suggest that cellular viability within homologous 
grafts is apparently more important than the 
sole presence of extracellular or intracellular 
homologous proteins in the production of 
vascularization and inflammation. Thermal ex- 


posure failed to further distinguish the homograft 
from the autograft. 


1283. Liver necrosis in C57 black mice with 
earcinoma 755 receiving chlorophyllin. 
WILLIAM ANTOPOL AND Susi GLAUBACH.* Joseph 
and Helen Yeamans Levy Fndn., Beth Israel 
Hosp., New York City. 

The pathologic changes in mice after the sub- 
cutaneous administration of 5-25 mg chlorophyllin 
(sodium potassium copper chlorophyllin 75-85%) 
has been reported. (Federation Proc. 13: 421, 1954.) 
The chlorophyllin or its metabolic products were 
deposited principally in the reticuloendothelial 
system. In this report, the effect of chlorophyllin 
on the liver of C57 black mice (from our stock) 
bearing Carcinoma 755 is reported. On gross ex- 
amination, the liver of these animals contains de- 
pressed, irregular, deep green foci shining through 
the capsule. On cut section these areas are de- 
marcated from the adjacent lighter green liver 
parenchyma. Microscopic examination shows foci 
of acute necrosis. Karyorrhexis of liver nuclei is 
not seen but karyorrhexis of the sinus lining cells 
is evident. In the necrotic areas the veins are 
thrombosed, and in adjacent areas the portal vein 
radicals often are thrombosed. Later new foci of 
necrosis appear, usually adjacent to the older ones 
which are in the process of organization. In the 
organizing areas the few remaining liver cord cells 
are small and occasional mitoses are present; for 
the most part the tissue is disorganized and con- 
tains varying numbers of capillaries, fibroblasts 
and polymorphonuclear leucocytes, occasional 
plasma cells, and numerous macrophages filled 
with green pigment. In these areas the macro- 
phages are larger and more prominent than the 
Kupfer cells in the uninvolved areas. At the 
periphery and in the adjacent zones the liver cord 
cells contain fat. 


1284. Toluidine Blue O absorption and elimi- 
nation in rat. Mary F. Araus,* MiIcHAEL 
KLEIN AND AURELIO CABRERA.* Cancer Re- 
search Lab., Univ. of Florida, Gainesville. 
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Intestinal contents and urine of Sprague-Dawley 
rats were analyzed for Toluidine Blue O following 
administration of 0.1-5.0% aqueous solutions of 
the dye. In some of the animals the duodenum was 
ligated at the pylorus and approximately 1 cm 
below the bile duct. When dye was injected into 
the duodenum below these ligatures, Toluidine 
Blue was recovered from the ligated segment and 
from the stomach and urine, demonstrating ab- 
sorption from the intestine. Elimination through 
the bile suggests an enterohepatic circulation of 
the dye. Five to 15 min. following oral or intra- 
venous administration to intact and pyloric 
ligated animals, Toluidine Blue was recovered 
only from the upper half of the small intestine, 
whereas after 6-7 hr. dye also appeared in the lower 
half. After 18-20 hr., dye was found throughout 
the large intestine as well. This indicates fecal 
elimination of the dye. Following intravenous in- 
jection, Toluidine Blue seldom was detected in the 
residual urine of rats before 30 min., while after 
6-7 hr. dye was found in the urine of all rats ex- 
amined. The dye still was detected in the urine 
after 20 hr. although blood from the aorta showed 
none after 5-10 min. An enterohepatic circulation 
of Toluidine Blue could account for the prolonged 
appearance of the dye in the urine since quantities 
too small to be detected could be released into the 
systemic circulation and concentrated by the 
kidneys. (Supported by grants from the Damon 
Runyon Memorial Fund and the Anna Fuller 
Fund.) 


1285. Concepts of ultra structure of bone 
through radioactive daughter product be- 
havior of Sr® and Ra®*, James S. ARNOLD 
(introduced by Ricuarp H. Fouuts, Jr.) Radio- 
biology Lab. and Dept. of Pathology, College of 
Medicine, Univ. of Utah, Salt Lake City. 

Some radioactive materials decay in a series of 
steps yielding radioactive daughter products of 
different atomic species. When such a daughter 
element is produced from decay of a skeletally de- 
posited mother element it may remain localized or 
escape into the body fluids depending on its 
chemical nature, and position within the ultra 
structure of bone. All data indicate that Ra and Sr 
are deposited by the same mechanisms within and 
on the surfaces of bone crystals. When Ra?” is 
skeletally fixed in vivo, the noble gas Rn?” readily 
escapes from areas of bone which were mature 
prior to Ra*** administration. The Rn®? escape is 
much less from bone formed during or after Ra?¢ 
administration. (ARNOLD, J. S. anp W.S8.S. JEE 
Rad. Research Oct. 1954.) These results would indi- 
cate that the limiting path of diffusion within 
crystaline material is shorter in ‘old’ bone, and 
that the mother radium is deposited closer to the 
crystal surfaces in old than in newly forming bone. 
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In the presently reported experiment a 5-month- 
old pup was given 150 uwc/kg of Sr® i.v., and killed 
4 months later. At the time of death the rare ear‘h- 
like daughter product Y* was at complete radio- 
active equilibrium in bone which was formed be- 
fore, during, and after the administration of Sr, 
This was demonstrated by serial radioautograms 
and energy discriminatory Beta ray counting. The 
finding that a noble gas daughter escapes and that 
a rare earth-like daughter does not escape from an 
alkaline earth mother element deposited in ‘old’ 
bone indicates that the alkaline earth is close to 
the crystal surfaces but not at the surface. This 
concept is consistent with ion exchange studies 
using Ca**. (Supported by AEC contract No. 
AT (11-1)-119 and the PHS.) 


1286. Production of lathyrism with beta 
aminopropionitrile. T. E. BacHHuBER,* J. J. 
LauicuH AND D. M. ANGEVINE. Dept. of Pathology, 
Univ. of Wisconsin Med. School, Madison. 
Following the isolation of B-(-t glutamyl) 

aminopropionitrile, a toxic factor from lathyrus 
odoratus peas; it was readily observed that the 
biologic effect was due to 8 aminopropionitrile 
(BAPN). Thereafter, it was established that 
BAPN would produce all of the mesenchymal 
changes which are induced by feeding 50% crude 
pea meal. BAPN was added in 0.2 or 0.35% concen- 
trations to 1 of 3 diets containing 10, 12, or 21.5% 
casein with 10 or 20% Brewer’s yeast or mixtures 
of B vitamins with minor variations in cerelose 
concentration and similar quantities of salts and 
fat soluble vitamins in oil. One of these diets was 
fed to 8 control and 69 test rats for periods of 23-72 
days. Having a known concentration of BAPN, 8 
alanine, choline, methionine, cholesterol, | 
arginine, and lysine were added to the diet to re- 
solve whether the toxicity would be exaggerated or 
inhibited. Differences in toxic response were based 
on weight gain and the presence of bony deformity, 
hind limb paralysis, hernia, aortic rupture, and 
fecal impaction. Incorporation of choline or 
methionine appeared to exaggerate B.\PN 
toxicity. Cholesterol and 8 alanine did not exert 
any protective influence. Addition of | arginine 
and lysine tended to decrease but did not prevent 
the development of bony deformity. 


1287. Effect of varying temperatures on 
growth of eastern equine encephalitis \ irus 
in uniform cell lines. Recovery of cell line 
at 37°C. F. B. Bana, G. O. Gry,* M. Fo.Rv* 
AND D. Mrinnecan.* Dept. of Parasit« ogy, 
School of Hygiene and Dept. of Surgery, Schvol of 
Medicine, Johns Hopkins Univ., Baltimore, \d. 
We have previously shown that different cell 

lines from the same host vary from almost «om- 

plete susceptibility to a high degree of resist: nce. 
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Cell lines of intermediate susceptibility are the 
ra: cell line ANSAT7: and the human cervical 
ca:cinoma HeLa. These are characterized by 
initial massive destruction and frequently fol- 
loved by colony recovery and eventual loss of 
viris. This occurs in a fluid medium on a glass 
sul'strate. Other cultures of the same line may 
become chronically infected and virus may be 
recovered from the roller tube culture months after 
the original inoculum. A temperature of 37°C as 
compared with 31°C favored the recovery of the 
cells from the infection. Incubation at 41°C 
ususlly produced rapid and complete destruction 
of the cells and yielded good virus growth. Virus 
was also produced at 21°C. Recovered cell lines 
are a8 susceptible as originally. An explanation of 
these phenomena is that the cultures consist of 
cells which are not uniformly susceptible at a 


5 given time and that a cyclical variation in sus- 


ceptibility occurs within the colony. This inter- 
pretation is supported by a) observations on 
another culture line which showed four cycles of 
destruction and cell recovery without the addition 
of new virus or new cells, b) the phagocytosis of 
destroyed cells by healthy cells (HeLa). 


1288. Lesions of glomerulonephritis in dog 
produced by cytotoxic antisera. MARGARET 
BevANs, Beatrice C. SeEGaAL AND Marco 
Hasson.* Columbia Univ. Research Service, 
Goldwater Memorial Hosp., and Depts. of Pa- 
thology, Medicine and Microbiology, College of 
Physicians and Surgeons, Columbia Univ., New 
York City. 

Acute, subacute and chronic nephritis in the 
dog have been produced by the injection of either 


rabbit antidog-placenta or rabbit antidog-kidney . 


serum. The experiments have now been in progress 
for 4 yr, Seven dogs have died of their nephritis 
and 11 have been killed under anesthesia or have 
died accidentally. Nine of these latter 11 animals 
had clinical evidence of acute or chronic nephritis 
at the time of death. In 3 dogs biopsies of kidney 
were obtained 2 to 5 months before death. Six dogs 
injected with normal rabbit serum served as con- 
trols. The lesions of this nephrotoxic nephritis 
will be described and data will be presented to 
support the following statements: 1) The renal 
lesions produced by antiplacenta and antikidney 
sera are indistinguishable; 2) the acute nephritis 
tan be fatal within the first 30 days; 3) dogs 
surviving the acute disease usually develop 
chronic nephritis which may terminate in renal 
failure as long as 3 yr. and 8 mon. after injection; 
4) changes in the course of the nephritis from the 
subacute to the chronic phase can be followed by 
4 comparison of biopsy and autopsy sections; 
5) the lesions of the fatal acute and chronic canine 
hephr itis bear a resemblance to those of the human 
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disease. (Supported in part by the Natl. Insts. 
of Health, the Public Health Research Inst., and 
the Albert and Mary Lasker Fndn.) 


1289. Competition between fetal growth and 
transplanted tumor growth in pregnant 
rats. C. G. Bry, C. Drevets* ann J. F. 
MiauiARESE.* Dept. of Pathology and Oncology, 
Univ. of Kansas School of Medicine, Kansas 
City. 

During pregnancy in Sprague-Dawley rats, 
livers decreased in size, spleens remained un- 
changed in size, and the total mass of the ‘physio- 
logical tumor’ consisting of actively growing 
embryonic or fetal tissues, placentas and uterus, 
reached full-term weights of around 100 gm in 22 
days. Transplanted Walker carcinomas also 
reached weights of at least 100 gm in 22 days, ac- 
companied by great enlargement of host liver and 
spleen in Sprague-Dawley rats. In most pregnant 
rats bearing also transplanted tumors, it was 
noted that either the litter or the transplanted 
tumor survived, whereas the other regressed and 
disappeared. Which one survived depended upon 
the relationship betweed the times of trans- 
plantation and impregnation. In other pregnant 
rats (about 10%), where both litter and trans- 
planted tumor survived and grew in the presence 
of each other, carcinomas reached less than half 
the control size, livers remained small, spleens 
enlarged only slightly, and litters contained 
smaller, and fewer viable fetuses. Tumor-bearing 
mothers lactated poorly and ultimately consumed 
their newborn. Some newborn from tumor-bearing 
mothers were distributed at birth among wet- 
nurse stock rats but remained smaller than control 
young rats. The fact that the Walker tumor grew 
equally well in male and female rats suggested 
that the effects of pregnancy upon the Walker 
tumor were not related to elevated estrogen levels. 
Progesterone, given to rats bearing Walker 
tumors, changed neither the growth nor the 
visceral effects of the tumor. 


1290. Separation of bile pigments by column 
chromatography. J. L. BoLLMAN AND F. L. 
MeEnNpDEz.* Mayo Clinic, Rochester, Minn. 

By reversed phase column chromatography Cole 
and Lathe succeeded in separating the pigments of 
jaundiced serum into distinct fractions. The water 
soluble pigment freed from protein may be rapidly 
eluted from the column. This pigment reacts direct 
with the van den Bergh reagent and is charac- 
teristically found in obstructive types of jaun- 
dice. The chloroform soluble indirect reacting pig- 
ment characteristic of hemolytic jaundice and 
found in normal human serum is eluted in a later 
fraction. After total removal of the liver from dogs 
or rats we have found that the pigment accumulat- 
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ing in the blood reacts with the van den Bergh rea- 
gent indirect but with increasing time after liver re- 
moval the reaction is more rapid, but definitely 
slower than the typical direct reaction. Bile pig- 
ment reacting direct appears in the urine of 
hepatectomized animals. Jaundiced serum, from 
animals after hepatectomy, was found to be 
separable into 2 fractions by reversed phase chro- 
matography. The major amount is rapidly eluted 
although it is chloroform soluble and reacts inter- 
mediate with the van den Berg reaction. Another 
pigment eluted later appears similar with the 
typical chloroform soluble indirect reacting 
bilirubin. The chloroform soluble intermediate 
reacting bile pigment appears to be excreted by 
the kidney as the water soluble direct reacting 
bile pigment. 


1291. Isolation of cardiac myofibrils retaining 
reversible ATP-induced contractile proper- 
ties. ARNOLD Brown,* ALBERTAS ARASIMAVI- 
crus,* R. Roprertic ABBoTtT* AND GEORGE Hass. 
Rush Lab. of Pathology, Presbyterian Hosp., 
Chicago, Ill. 

Previous methods for isolation of cardiac 
myofibrils have yielded small amounts of impure 
preparations, in which myofibrils retain good 
structural detail and contractile properties. In 
order to correlate contractile, enzymatic and 
structural properties of isolated myofibrils in vitro 
larger quantities of relatively pure suspensions are 
required. Such preparations have now been ob- 
tained from fresh or frozen canine and human 
myocardium by milling with glycerine (70-80% in 
phosphate buffer (u 0.154-0.22, pu 7.0) in a Col- 
loid mill. After milling, crude suspensions were 
washed with succinate buffer (1:10 in 0.1 m KCl, 
pH 6.9-7.0). Finally, homogeneity of preparations 
was improved by differential centrifugation. Light 
and electron microscopy failed to reveal signifi- 
cant morphological differences between compara- 
ble preparations of skeletal and cardiac myofibrils. 
Both types contracted readily in vitro upon the 
addition of ATP, although those of cardiac origin 
contracted more slowly than skeletal myofibrils. 
Likewise, cardiac myofibrils split ATP less rapidly 
than purer preparations of skeletal myofibrils. The 
conspicuous distinction between isolated skeletal 
and cardiac myofibrils was in the degree of spon- 
taneous reversibility of ATP-induced contraction. 
We have not yet recognized a full return of well- 
contracted individual skeletal myofibrils to their 
original extended configuration, but full spon- 
taneous relaxation has been observed repeatedly 
to follow full contraction of less pure preparations 
of cardiac myofibrils. This provides opportunity 
for study of discrete phases of ATP-induced con- 
traction-relaxation cycles of isolated myofibrils. 
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1292. Cutaneous lesions induced experi. § as! 
mentally by human urinary and serum § an 
mucoproteins. PAOLO CARBONERA* AND Con. ff eq 
RAD L. Prrani. Dept. of Pathology, Univ. of & spl 
Illinois College of Medicine, Chicago. the 
To study whether injections of mucoproteins § tio 
can induce local or systemic lesions of the ‘rheu- & in 
matic type,’ rabbits and guinea pigs were injected I unc 
intradermally with a single dose (5-12 mg) of I con 
human, purified, sterile urinary (Tamm anp 50% 
HorsFrauut, Proc. Soc. Exper. Biol. & Med. 74: & inti 
108, 1950) or serum (supplied by Dr. R. J. Winzler) 209 
mucoproteins. Control animals were given a com- && dex 
parable dose of human crystalline serum albumin, & hen 
human serum gamma globulin and isotonic sodium § like 
chloride. Biopsy specimens of skin were obtained & It v 
at intervals for 10 days following the injection and & aro 
studied histologically after 10% formalin or freeze & intr 
drying fixation. A single dose of mucoproteins in- & the 
duced in the dermis a nonspecific inflammatory & desi 
cell infiltration,- mainly of mononuclears, with pres 
minimal areas of necrosis. The inflammatory re- 
sponse following albumin and globulin was con-¥§ 1294 
siderably less marked with predominance of poly-# m 






morphonuclears. In a second series of rabbits the 
Arthur phenomenon was induced by a single intra- 
venous dose of 12 mg of urinary mucoproteins 
followed 2-3 wk. later by a 5 mg intradermal 
injection. Albumin, globulin and saline controls 
were run in the same manner. The Arthus phe- 
nomenon obtained with mucoproteins appeared 
more prominent than that resulting from albumin 
or globulin and histologically was characterized by 
a severe, often perivascular, mononuclear cell 
infiltration with areas of necrosis. The inflam- 
matory process at times extended to the sub- 
cutaneous tissue and superficial muscles. No 
obvious similarities with human rheumatic lesions 
were observed in any of these experiments. General 
anaphylaxis studies were also carried out, and the 
systemic tissue changes will be discussed. bs 
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1293. Effects of intravenous hypertonic solu 
tions of glucose, serum, albumin andé 
dextran in experimental closed cerebra 
injury. Raymonp A. CiasEeN,* Ricuarp R 
Prouty,* Grorce A. BrIncHam* AND GEorGEM 
Hass. Rush Lab. of Pathology, Presby/cria 
Hosp., Chicago, Ill. 

Closed cerebral lesions were produced in adul 
dogs by application of isopentane cooled witlipropo 
liquid nitrogen to the exposed surface of the :ntactiiThe ir 
calvarium. Subsequent development of cerebralfpetitiy 
lesions led to prolonged elevation of cisterna! pres #ireasi; 
sure without significant change in systemic )loodMwith s 
pressure. After each experiment the brain waiidemon, 
removed and water content of each hemispher™ometr, 
determined separately. Then the tissue was dryfMvill be 
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ashed and iron determinations made on the ash 
and on venous blood for estimation of the blood 
equivalent of cerebral iron. The damaged hemi- 
sphere showed greater water and blood content 
than its undamaged mate. There was no correla- 
tion between amount of hemorrhage and increase 
in water content in the damaged hemisphere. The 
undamaged hemisphere had a lower average water 
content than normal. Intravenous treatment with 
50% glucose or 25% serum albumin reduced the 
intracranial pressure temporarily while 12% or 
2% dextran increased the pressure. Following 
dextran the water content of the undamaged 
hemisphere was greater than normal, and dextran- 
like material was demonstrated in the spinal fluid. 
It was concluded that intracerebral edema in and 
around these local lesions was not reduced by 
intravenous hypertonic solutions. Furthermore, 
the effect of hypertonic dextran was opposite the 
desired or predicted action not only on cisternal 
pressure but also on cerebral edema. 


12%. Hydrocarbon- and _ alcohol-induced 
modification of monoamine oxidase ac- 
tivity. GEORGE C. Cotz1as AND IRvING SERLIN.* 
Med. Dept., Brookhaven Natl. Lab., Upton, L. I., 
N.Y. 

Mitochondrial (Cotztas AND Do.ez. Proc. Soc. 

Exper. Biol. & Med. 78: 157, 1951) and soluble 


monoamine oxidase preparations (CoTzias, SER- 
LIN AND GREENOUGH. Science 120: 144, 1954) are 
subject to profound, reversible modification of 
their behavior when treated with n-aliphatic 
hydrocarbons and alcohols. Activities were tested 
both by rate measurements of tyramine deamina- 


) and with a procedure which permits a) 
ontrol of the atmosphere of the reaction, and b) 
oncomitant measurement of oxidation and deami- 
hation (CoTz1as, GREENOUGH AND SERLIN, unpub- 
lished). The effects of these hydrocarbons and 
alcohols were linked to their chain length (C, to 

, with Cs to Cg being most pronounced). At 4°C, 
in air, there was a marked inhibition of the ac- 
ivity which with Cs alcohol diminished as tem- 
perature increased. This was true also of the hy- 
drocarbon-induced inhibition which moreover dis- 
Appeared at 22-23°C, changing into an apparent 
Activation up to 60°C. In plots of ‘percentage of 
ontrol’ the hydrocarbon-induced change was 
Proportional to the temperature from 4°C to 60°C. 

he inhibitory effect was compatible with com- 
petitive inhibition and was potentiated by in- 
teasing Oe tension. These results, when viewed 
with selected observations from the literature, 
lemonstrate the crucial role of molecular ge- 
t metry in the monoamine oxidase reaction. They 
vill be discussed, with some additional evidence, 
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in terms of the cellular considerations involved. 
(Supported by the U. S. Atomic Energy Com- 
mission.) 


1295. Distribution of fibrin in human patho- 
logic lesions using labeled fluorescent anti- 
fibrin serum. JoHN M. Craia ANd Davip 
GITLIN (introduced by SipNey FarBer). Depts. 
of Pediatrics and Children’s Cancer Research 
Fndn., Children’s Med. Ctr. and Dept. of Pedi- 
atrics and Pathology, Harvard Med. School, 
Boston, Mass. 

Human tissues were obtained at operation or at 
autopsy from cases of the ‘collagen’ disease group, 
glomerulonephritis, thrombotic thrombocytopenic 
purpura, appendicitis, cardiotomies, and from 
normal placental tissues. These were quick frozen, 
microscopic sections were prepared in the cryostat, 
washed in saline, stained by the Coons’ technique 
and examined under ultraviolet light for the 
presence of specific fluorescence obtained by the 
fixation of the labeled antihuman fibrin serum. 
Additional frozen sections were fixed in Zenker’s 
and stained with Mallory’s phosphotungstic acid 
hematoxylin and Biebrick scarlet. Parallel blocks 
were fixed in Zenker acetic solution immediately 
and stained with hematoxylin and eosin, Pears’s 
PAS-Orange G-hematoxylin sequence, Mallory’s 
phosphotungstic acid hematoxylin, Biebrick 
scarlet and Weigert’s gram stain for fibrin. The 
results of the comparison of such preparations 
indicates that the standard histological stains for 
fibrin are relatively insensitive and many areas 
which are positive with the specific fluorescent 
method are negative in the standard histologic 
methods. The staining methods were checked on 
known fibrin containing clots. This disparity was 
especially striking in 2 cases of thrombotic throm- 
bocytopenic purpura, in which many lesions were 
completely negative or only partially positive by 
the usual histological methods, were all strikingly 
positive by the specific labeled antibody method. 
Particular attention was paid to areas of connec- 
tive tissue degeneration and ‘fibrinoid necrosis.’ 
The evidence here was highly suggestive that 
fibrin was deposited initimately among the col- 
lagen bundles but often the collagen appeared 
intact and coated with fibrin. 


1296. Pulmonary edema and mobilization of 
hepatic glycogen in mice. RicHarp L. Davis* 
AND W. Lane Wiuuiams. Dept. of Anatomy, 
Univ. of Minnesota, Minneapolis. 

Pulmonary edema and hemorrhage were pro- 
duced by intraperitoneal injection of ammonium 
chloride or of epinephrine; and by compounds that 
have certain actions similar to those of epi- 
nephrine. Epinephrine and related compounds also 
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greatly decreased the intracytoplasmic glycogen 
content of hepatic parenchyma as demonstrated 
by application of the PA-S (periodic acid-Schiff’s 
reagent) technic to routine histologic prepara- 
tions. Hepatic parenchymal glycogen was not 
significantly decreased in mice receiving am- 
monium chloride. At a standard dose of 0.5 mg the 
following compounds produced depletion of 
hepatic parenchymal glycogen: epinephrine; 
L-epinephrine bitartrate; Cobefrin (3,4-Dihy- 
droxynorphedrine); Isuprel, a(Isopropylamino- 
methyl) protocatechuyl alcohol. Pulmonary vas- 
cular changes also occurred, but were much less 
extensive than those observed in mice injected 
with larger amounts of these compounds or with 
ammonium chloride. The mice weighed 22-24 gm 
and were killed 1-2 hr. after injection. Ammonium 
chloride was injected as 0.2 ec of a 10% aqueous 
solution. 


1297. Irreversible changes in the titration of 
pepsin. H. EpetHocn (introduced by R. E. 
StowELL). Dept. of Pathology and Oncology. 
Univ. of Kansas Med. Ctr., Kansas City. 

The titration of pepsin shows a marked hyster- 
esis loop in the region of its denaturation (~pH 
7). (Conn et al. J. Am. Chem. Soc. 63: 2080, 1941). 
From pu 4.6 to 6.1 the titration curves of native 
pepsin at 11° and 30°C are almost identical. From 
pH 6.1 to 8.0 the curves at these two temperatures 
markedly diverge. Back titrating with acid from 
pH 8.0, the curves are very similar again. Above pH 
6.5 time dependent px drifts occurred in the di- 
rection of greater acidity. It appears that from 
8-10 carboxyl groups are liberated in the denatura- 
tion of pepsin. Presumably these groups are 
stabilized and masked in the native molecule by 
hydrogen bonding. If these groups are hydrogen 
bonded to the 7 amino residues of pepsin, masking 
the latter’s charge, the extremely acidic iso- 
electric point of pepsin could then be rationalized 
on this basis. The titration curves permit a more 
detailed analysis of the kinetic and thermo- 
dynamic functions of pepsin denaturation than 
has been possible heretofore. 


1298. Relationship of disturbed hepatic pro- 
tein metabolism to fatty liver induced by 
ethionine. EMMANUEL FARBER. Depts. of Pa- 
thology and Biochemistry, Tulane Univ. School of 
Medicine, New Orleans, La. 

It was previously reported that the intraperi- 
toneal administration of pL-ethionine induces a 
fatty liver in female rats and that oral or par- 
enteral choline had no influence upon this fat 
accumulation. Male rats or females pretreated 
with androgens or growth hormone do not show the 
fatty liver with ethionine. It has now been found 
that this sex difference also exists with respect to 
the incorporation of radioactive amino acids into 
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liver protein in ethionine treated animals. With 
8-35 methionine and C-14 glycine, valine and leu. 
cine, female rats given ethionine show 25-40% less 
uptake into total liver and plasma protein than do 
control rats. This inhibition of incorporation oc. 
curs before there is any apparent increase in total 
liver lipids. Male rats show no such inhibition of 
incorporation. Males do however show inhibition 
of transmethylation from methionine to choline 
precursors to a degree equal to that seen in fe. 
males. These results together with data obtained 
by other workers on fatty liver in animals or 
humans on diets low in protein or deficient in 
essential amino acids suggest a relationship be- 
tween disturbed protein metabolism and the exces- 
sive accumulation of fat in the liver. 


1299. Development of cytoplasmic granules in 
adrenal cortex by action of ACTH (cortico- 
tropin). Sttvio Frava,* Epira E. Sprout anp 
Anna E. Frara.* Dept. of Pathology, Columbia 
College of Physicians and Surgeons, Francis 
Delafield Hosp., New York City. 

Cytoplasmic particles separated from homogen- 
ized whole adrenal glands of rats by differential 
centrifugation in sucrose increase rapidly in 
amount following i.m. injection of the rat with 
ACTH. The primary target is the chromidial 
(basophilic) substance. A 25% increase in RNA- 
content of large and small chromidia is detectable 
within 2 hr. accompanied later by a 40% increase 
in chromidial protein and further increase in 
basophilia. Mitochondria increase shortly after- 
wards and without any previous change in their 
basophilic quotient (RNA/Protein nitrogen). 
Simultaneousl y—provided no further ACTH is in- 
jected—both RNA and protein content of 
chromidia are reduced. Continuation of ACTH 
administration leads to further increase in 
chromidial substance and mitochondria, inde 
pendent of cell division. Thus when related to an 
average cell (8.63 X 10-12 gm of DNA), following 
administration of 80 U.S.P. units during 72 hr. 
the protein of large chromidia (microsomes) in 
creases by 115%. the RNA by 188%. The proteit 
of the final supernatant increases by 50%, R’\ Ab) 
70%. Mitochondria increase in average 40 50% 
Only when protein of the final supernata :t in 
creases 100-200% with a relative decresse 0 
mitochondria and chromidia does the DNA star! 
to increase significantly and cell division ccul 
The experimental evidence seems to indicat» thal 
mitochondria develop in dependence 0: th 
chromidial system of the cell. 


1300. Androgen as a pathogenetic factor i 
induced cirrhosis and tumors of rat ‘iver 
H. I. Frrmincer anp H. P. Morris.* U7. 4 
Kansas School of Medicine, Kansas Cit;;, 4 
Natl. Cancer Inst., Bethesda, Md. 
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“he increased incidence of cirrhosis and hepa- 
toiias in male rats exposed to any one of a number 
of carcinogens has been noted repeatedly. Some 
ob: ervers have also noted that castration provided 
partial protection against these lesions. The pres- 
ent experiments reveal the important positive role 
of : ndrogen by its ability to raise the incidence in 
cas rated female rats fed 2-diacetylaminofluorene 
to « level comparable to that in intact male ani- 
ma!s. Stilbestrol on the other hand failed to pre- 
ven: either cirrhosis or hepatic tumors in castrated 
males. The possibility that this action of androgen 
may be mediated through the pituitary was sug- 
gested by the finding that hypophysectomized 
animals failed to develop hepatic lesions even with 
supplementary androgen. However, the suppres- 
sion of growth, metabolism and adrenal cortical 
function introduced by hypophysectomy needs 
further evaluation. 


1301. Bone changes resulting from parenteral 
strontium administration, RicHarp H. Fot- 
us, Jr. Dept. of Pathology, Univ. of Utah College 
of Medicine, Salt Lake City. 

That rickets will develop when strontium (Sr) 
is included in the diet of experimental animals is 
well recognized. The pathogenesis of the rachitic 
change has usually been explained by abnormal 
caleium-phosphorus ratios in the diets employed. 
When diets containing SrCO: at levels of 2% or 4% 
and normal in calcium and phosphorus composi- 
tion are fed to rats, conspicuously wide borders of 
osteoid appear in the shaft after only a few days 
on the diet. Such increases in bone matrix contrast 
with a lack of change in the epiphyseal cartilage. 
On diets adequate in calcium and phosphorus 
content the intraperitoneal administration of Sr 
as the chloride at levels of 6-18 mg/100 gm body 
weight promptly leads to similar and marked 
changes in the bones of young as well as adult rats. 
Sr administration appears to stimulate the ac- 
tivity of periosteal and endosteal cells. In addi- 
tion, as one would expect from in vitro observa- 
tions, Sr appears to affect the calcification mecha- 
nism. The stimulatory effect of parenteral Sr may 
be demonstrated in rats whose bone growth has 
been inhibited or stopped by partial or complete 
caloric restriction. Similarly Sr also appears to 
stimulate the formation of excess osteoid in the 
early stages of healing fractures of the tibia. As 
one might expect, from the above, decrease in ash 
is found in the bones of rats receiving Sr par- 
enterally. Data dealing with inorganic composi- 
tion of the sera will be presented. (Aided by a 
gtant from the American Cancer Society). 


1302. Endocrine factors in microbial necrosis 
of hamster adrenal gland. J. K. FRENKEL. 
Dept. of Pathology and Oncology, Univ. of Kansas 
School of Medicine, Kansas City. 
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During a study of chronic toxoplasmosis in 
golden hamsters, adrenal necrosis was observed 
sporadically in animals surviving for several 
months. This necrosis was a direct result of 
parasitism of the adrenal cells by proliferative 
forms of Toxoplasma, large numbers of which were 
demonstrable histologically. This fact is remark- 
able since toxoplasmic proliferation, although 
active during acute infection, subsides markedly 
during the 2nd and 3rd week of infection and later 
comes to a virtual standstill, coincident with the 
repair of lesions and the development of anti- 
bodies. Chronic infection is maintained principally 
by the cyst forms. When studying another obligate 
intracellular protozoan Besnottia jellisoni, adrenal 
cortical necrosis was observed grossly in 80% of 
hamsters drying during the 2nd ana 3rd week of 
infection (while on suppressive doses of sulfa- 
diazine) and in a smaller number of those dying 
later. In the animals dying earlier, proliferative 
Besnoitia are demonstrable in all organs. In those 
animals that die between 1 and 7 mon. the only 
conspicuous areas of organismal proliferation are 
in the adrenal gland, and adrenal necrosis appears 
to be the cause of death. In hypophysectomized 
hamsters infected with Besnoitia adrenal necrosis 
is found rarely; usually it is associated with in- 
completely involuted gonads, suggesting incom- 
plete hypophysectomy. The administration of 
ACTH to hypophysectomized or unoperated 
hamsters, while increasing adrenal size, markedly 
reduces the incidence of adrenal necrosis. Com- 
pound A, cortisone and hydrocortisone in pharma- 
cologic doses likewise inhibit adrenal necrosis; 
however, Besnoitia organisms commonly para- 
sitize the subcutaneous tissue surrounding the 
sites of corticoid acetate injection. These latter 
lesions are not observed adjacent to implants of 
desoxycorticosterone acetate, although adrenal 
necrosis is inhibited. The effects of other steroids 
will be reported. It is postulated that certain 
steroids, either found naturally within adrenal 
cortical cells, or after subcutaneous injection, so 
modify local states that general immunity is 
locally ineffective. 


1303. Mammotropic and somatotropic pitui- 
tary tumors. JACOB FuRTH AND EVELYN L. 
GapspEN.* Children’s Cancer Research Fndn., 
Boston, Mass. 

Three mammotropic transplantable pituitary 
tumor strains were established in mice, two of 
which have associated somatotropic properties. 
The growth of the mammary gland is tubulo- 
alveolar with secretion and occasional milk cysts. 
It is marked in females and absent in males. 
Ovarectomy not only blocks stimulation of the 
mammary gland but also greatly retards the tumor 
growth. Paradoxically, the size of the ovaries and 
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uterine horns of tumor-bearing hosts is within 
normal range. Consequently, potentiation of the 
mammotropic effects is not due to estrogen or 
progesterone excess. A conspicuous microscopic 
change in the ovaries is a diffuse luteinization of 
stromal cells, but this is not associated with such 
hyperplastic changes in the uterus as are caused by 
large quantities of progesterone or transplantable 
luteomas. The somatotropic effects are manifested 
by splanchnomegaly and increased body weights. 
In the liver there is a great increase in the size of 
parenchyma cells with increase in basophilia and 
mitoses. These anabolic changes are associated 
with mild diabetes insipidus. None of these strains 
have thyrotropic or adrenotropic effects. These 
pituitary tumors originated in mice exposed to 
total-body ionizing irradiation but bear some 
resemblance to those induced by estrogens. It is 
probable that both are induced by a lasting im- 
balance of the gonadal-pituitary homeostatic 
mechanism. 


1304. Preliminary report on the prevention of 
necrotizing arteritis in dogs by B complex 
vitamins and a possible interpretation, 
Jack C.GEER* AND Russet L. Hotman. Dept. of 
Pathology, Louisiana State Univ. School of Medi- 
cine, New Orleans. 

The feeding of a diet rich in commercial cream- 
ery butter with subsequent induction of renal in- 
sufficiency has proven effective in producing 
necrotizing arterial lesions in over 90% of several 
scores of dogs. These lesions closely resemble the 
arteritis of certain ‘collagen diseases’ in man. The 
addition of a B-complex vitamin supplement to 
this diet with all other conditions constant pre- 
vented the lesions in 8 dogs so treated. When the 
various components of the vitamin mixture were 
individually bioassayed it was found that appro- 
priate doses of niacin, choline, and pyridoxine had 
no effect while thiamin, calcium pantothenate, 
riboflavin, By, inositol and biotin retarded or 
prevented the lesions. A consideration of these 
findings has led to the hypothesis that ‘active ace- 
tate’ is the key to the production of the lesions by 
virtue of its role in the acetylation of glucosamine 
and galactosamine for maintenance of the con- 
nective tissue ground substance. It is felt that the 
dietary and renal factors essential to the pro- 
duction of these necrotizing arterial lesions are 
concerned with coenzyme A, the acetate carrier, 
and its maintenance in the active reduced state. 
(Aided by grants from the Louisiana Heart Assn. 
and the Natl. Heart Inst.) 


1305. Clearance of bacteria from blood of 
irradiated rabbits. Lez E. Gorpon* anp C. 
Paiturp Miutuer. Dept. of Medicine, Univ. of 
Chicago, Ill. 

Klebsiella pneumoniae were injected intra- 
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venously into normal and x-irradiated (800 r total 
body) rabbits at different times postirradiation, 
Colony counts on blood samples obtained at fre- 
quent intervals showed that bacteria were re- 
moved from the blood at the same rate in normal 
and irradiated rabbits during the first 4 hr. after 
inoculation. Thereafter the control rabbits main. 
tained the sterility of their blood and survived. In 
the irradiated rabbits the bacteria reappeared in 
the blood and in most instances increased in num- 
bers until death. This effect of irradiation on the 
blood clearing mechanism was not demonstrable 
until about 48 hr. postirradiation. 


1306. Analysis of biphasic clotting curve on 
dilution of plasma. JoHn B. GRAHAM AND 
Emity M. Barrow.* Dept. of Pathology, Univ. of 
North Carolina, Chapel Hill. 

The clotting time of citrated plasma has been 
shown by Tocantins and associates to shorten on 
dilution with 0.85% NaCl, and increase on furthe 
dilution. This biphasic effect is more marked in 
hemophilic than in normal plasma, and in plasma 
of high concentration (citrate and calcium solv- 
tions concentrated 10-fold). The initial decrease on 
dilution has been attributed to dissociation of 4 
hypothetical procoagulant-anticephalin complex, 
a complex which is believed to promote fluidity of 
blood. These workers have postulated further that 
the more marked decrease with hemophilic plasma 
is evidence of a larger quantity of anticephalin, 
and that this higher titre is the fundamental defect 
in hemophilia. We have repeated the above ex- 
periments and confirmed the observations. How- 
ever, an apparently unsuspected variable has been 
discovered which probably explains the biphasid 
effect. We have found that the ionic strength 0 
citrated-recalcified plasma is quite high and 
changes markedly on dilution with 0.85% NaCl 
On the other hand when native plasma (4 = .1517 
is diluted with 0.89% NaCl (u = .1517), there is n¢ 
decrease in clotting time. Also, when citrated 
plasma is diluted with approximately iso-ioni 
saline, the biphasic curve is not seen. Finally 
dilution with distilled water exaggerates the bi 
phasic curve. These observations appear to indi 
cate that the descending limb of the conventions 
dilution curve results from the decreasing ioni 
strength. 


1307. Reversal of the rickettsiostatic activit 
of streptomycin by X-rays. DoNALp Grou 
Henry PINKERTON AND E. L. Powrrs.* Si. Lou! 
Univ., St. Louis, Mo. and Argonne Nati. Lab 
Lemont, Til. 
Recently we have shown that the rickettsivstat! 

action of streptomycin was reversed by x-rad 

ation (Greirr, D. et al. J. Exper. Med. 97: 18 

1953). The present experiments extend the abo' 

findings. Groups of 30 embryonate eggs were giv’ 
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100r, 400r, 800r and 1000r on the 4th day of incuba- 
tion. Rickettsiae were inoculated on the 5th day 
and 5 mg of streptomycin/egg injected on the 7th 
day of incubation. The eggs given 100r showed a 
slight reversal of the rickettsiostatic action of 
streptomycin; those given 1000r showed a com- 
plete reversal of activity. The eggs receiving doses 
intermediate to the above exhibited a graded re- 
sponse. Thus the reversal of the rickettsiostatic 
action of streptomycin is dependent on the dosage 
of x-rays. Ten groups of 30 eggs each were inocu- 
lated with rickettsiae on the 5th day of incubation. 
Qne group functioned as a control. Five groups 
were given 500r of x-rays on the 7th day of incuba- 
tion. One group functioned as an x-ray control. 
(ne each of the 4 infected, non-irradiated and the 
4infected, irradiated groups were injected with 
lmg of streptomycin on the 7th, 8th, 9th and 10th 
day of incubation. The infected control group 
showed the normal growth of rickettsiae. The 
growth of rickettsiae was enhanced by x-rays 
alone and inhibited by streptomycin alone. In the 
groups receiving both x-rays and streptomycin, 
the rickettsiostatic action of streptomycin was 
reversed. Thus the changes produced by x-rays 
which influence the rickettsiostatic action of 
streptomycin persist over a period of at least 4 
days. 


1308. Analysis of juvenile atherosclerosis; the 


first formation of pearly plaques. Oscar R. 
Grirrin,* Jack P. Strona,* AND Russe L. 
Hotman. Dept. of Pathology, Louisiana State 
Univ. School of Medicine, New Orleans. 

Previous studies on the natural history of juve- 
nile atherosclerosis of the aorta in the age group 
from 1-20 yr. in a large general hospital have been 
extended. The observation made on the first 89 
cases, namely that sudanophilic deposits were 
present in every case beyond the age of 3 yr. has 
been confirmed by the additional cases studied. In 
every case regardless of age where the aortic ring 
has been available for study it has been positive. 
Je his is the first site of deposition of lipid material 
Ja°nd its almost universal presence at this site has 
taised serious questions about the definition of 
J rmal.’ During the first decade there is no real 

difference in the percentage of surface involve- 
ment in the arch, thoracic, or abdominal portions, 
but during the second decade involvement of the 
rch is less conspicuous and localization on the 
@sterior surface of the thoracic aorta becomes 
manifest. Also during this second decade the lipid 
deposits change from diffuse orange red areas to 
irk red streaks. No pearly plaques were noted in 
ithe first. decade and only 8 of 43 cases in the second 
tecade showed changes in this direction—5 at the 
hg, 1 in the mouth of the innominate artery, and 
ein the abdominal aorta. Other quantitative, 
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qualitative and topographical features of the 
aortic lesions in this age group will be presented. 


1309. Factors influencing cirrhosis and as- 
cites in dogs internally irradiated with 
radio gold colloids. P. F. Hann. Cancer Re- 
search Labs., Nashville, Tenn. 

Radioactive gold colloids when given intra- 
venously rapidly undergo phagocytosis by the 
reticulo-endothelial system. Approximately 90% 
are taken up by the liver, chiefly in the Kupfer 
cells and thus nearly selective irradiation of that 
organ can be accomplished. Single massive doses 
(50,000 e.r. and above) result in death in 9-11 days. 
Properly spaced doses result in fibrotic changes in 
adult animals and in addition the development of 
ascites in younger animals. A minimum of 30,000 
and preferably 50,000 or more roentgens should be 
delivered in order to produce ascites. A survival 
time of 50 days at a minimum is necessary for the 
production of suitable lesions. The critical age of 
animals for development of ascites would appear 
to be from 20 to 22 wk. and under. No dietary 
restrictions or supplements are used. Other 
factors, for example chronic hemorrhage, may act 
synergistically in effecting these changes. Electro- 
phoretic studies have been carried out on animals 
treated with irradiation as outlined above and 
significant changes in the albumin and gamma 
globulin fractions are encountered. Patterns have 
also been studied in dogs at various ages in order 


.to determine whether or not plasma fractions 


present or absent might account for the increased 
susceptibility to ascites in the younger animals. 


1310. Synthesis of tryptophan metabolites 
kynurenine-4-C-l4. and amino-acetophe- 
none-2-C-14. LAwRENCE V. HANKEs (intro- 
duced by L. K. Daut). Med. Dept., Brookhaven 
Natl. Lab., Upton, L.I.,N.Y. 

A compound considered to be an intermediate in 
the biological conversion of the amino acid trypto- 
phan to nicotinic acid is kynurenine. In order to 
determine more definitely the function of ky- 
nurenine in the biological formation of nicotinic 
acid, it was necessary to prepare this substance 
labeled with radioactive carbon. Another potential 
tryptophan metabolite, o-amino-acetophenone 
also has been synthesized with radioactive carbon 
to determine whether it has a role in the trypto- 
phan-niacin relationship. The method for pre- 
paring these compounds was worked out using 
o-nitro-aniline as starting material: o-nitro-ani- 


uC4N 


line ~ o-nitro-iodo-benzene sea C-14-ortho- 
nitro-benzonitrile —> ortho-nitro-benzamide — 
o-nitro-benzoic acid — ortho-nitro-benzoy] chlo- 
ride — ethyl-ortho-nitro-benzoyl-malonate — 
o-nitro-acetophenone — -bromo-ortho-nitro-ace- 
tophenone — ethyl-acetomido-ortho-nitro-phen- 
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acyl-malonate — ortho-nitro-phenacyl-amino- 
acetic acid hydrochloride — Kynurenine-4-C-14. 
The ortho-amino-acetophenone-2-C-14 was made 
by reducing a portion of the o-nitro-acetophenone- 
2-C-14. (Supported by the U. 8S. Atomic Energy 
Commission.) 


1311. Tissue effects surrounding beta ray 
point sources. P. V. Harper, A. Y. GEROL, 
THELMA KENNEDY, K. A. LatHrop ANp T. B. 
RASMUSSEN (introduced by Pau R. CaNNon). 
Dept. of Surgery and Argonne Cancer Research 
Hosp. Univ. of Chicago, Ill. 

The use of point sources of beta radiation for the 
production of localized neurologic lesions and their 
clinical application for the destruction of the 
hypothesis has required precise knowledge of the 
radiation dosage in the surrounding tissues. It isin 
general impossible to calculate the tissue dose 
because of the unknown degree of self absorption 
in the source. For this reason direct measurements 
with x-ray film (TocuILiIn, E. anp R. GoLpEN. 
Nucleonics 11: No. 8, p. 26, 1953) were made on 
sources of various isotopes (Pd!®*, Y9Q;, Ag!!!, 
Mg:P2’O:, Sr9°-Y®) .5-2 mg in size. The measure- 
ments on the P* sources were of interest since the 
self absorption is small (20-30%). In this case the 
energy absorbed as tissue dose amounted to 70- 
80% of the energy evolved from the disintegration 
of the isotope. The effect of the radiation on the 
surrounding tissue is essentially to produce a 
sharply punched out, well demarcated lesion. 
Since the dose gradient for all the sources falls off 
by a factor varying from 3 to 10 for each mm of 
distance from the source, there is, of necessity, 
only a small intermediate zone between a cauteriz- 
ing dose and an insignificant dose. The effect of 
decreasing the irradiation time by using short 
half life isotopes is, as expected, to make the brief 
period of radiation more effective in terms of pro- 
ducing immediate necrosis, for instance in brain 
tissue an average of 75.000 rep is required for Y °° 
and 150.000 rep for P®, to produce this effect. 


1312. Differential effects of influenza and dis- 
temper virus infections on early chick 
embryos. H. D. Heatu,* H. H. SHear,* D. T. 
ImaGawa* AnD J.M. Apams. Depts. of Pediatrics, 
Anatomy and Infectious Diseases, School of Medi- 
cine, Univ. of California at Los Angeles, and the 
VA Hosp., Long Beach, Calif. 

The normal course of chick development can be 
altered by infection of early embryos with the 
viruses of influenza-A (PR-8 strain) and distemper 
(Lederle strain). Experimentally, when influenza 
virus (0.03 ml of 10‘ dilution) was injected through 
the vitelline membrane covering 48-hr. chick 
embryos, a syndrome of characteristic anomalies 
subsequently developed. At 24 hr. after inocula- 
tion, embryos typically exhibited marked dorsal 
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flexure in the thoracic region, and in many ‘age; 
the amnion was retarded in its growth. Other gros 
abnormalities were rarely observed at this time, 
During the ensuing 24 hr., however, major brain 
damage occurred, as evidenced by flattening of the 
telencephalic hemispheres and the mesencephalon; 
moreover, the eyes were frequently misshapen, 
The amnion either failed to close, leaving a 
aperture of varying size, or, when closure wa 
complete, this structure as well as the allantoi 
usually appeared turgid. With very few exceptions 
embryos failed to survive beyond 48 hr. afte 
inoculation. By comparison, embryos infecte( 
with distemper virus (20% suspension of infected 
chorioallantoic membrane) showed none of thé 
gross abnormalities typical of influenza infection 
However, about 6 days after injection, character 
istic coalescing light gray lesions appeared on thi 
chorioallantoic membranes, followed by death 0 
all embryos during the next 48 hr. The differenti: 
patterns of viral pathogenesis were not observe 
when embryos received saline solution, norms 
chorioallantoic fluid, or heat-killed virus. 


1313. Effect of type of dietary fat and proteis 
intake on experimental tuberculosis. Lov 
W. HepGEcock (introduced by Tom R. Hamu 
TON). Research Lab., VA Hosp., Kansas Ci 
Mo. Dept. of Microbiology, Univ. of Kansas Ma 
Ctr., Kansas City. 

Previous experiments indicated that mice fe 
rations containing coconut oil were more resistal 
to tuberculosis than those which received linsee 
or olive oil (Proc. Soc. Exper. Biol. & Med. 68: \ 
1948). In exploring this property of coconut dl 
synthetic rations were prepared containing 4 
fatty acid esters in proportions simulating coconl 
oil with protein (casein) levels varying fro! 
10-40%. Rockland Mouse Diet served as the col 
trol ration. The rations were administered to C 
mice which were subsequently infected with i 
tuberculosis (H37Rv). When the infective dose W 
not excessive (Tso of control group > 19 day 
synthetic rations containing 20-30% prote 
effected a striking reduction in mortality of i 
fected animals in comparison with the cont 
ration, whereas the 10 and 40% protein diets we 
less effective. The reduced mortality in groups 
animals receiving the synthetic rations sult 
largely from an abrupt decrease in rate 0: dea 
which occurred 3-4 wk. following infection. Wh 
the infective dose was relatively large (Tso-' 4 day 
the above change in rate of death did nc: 0¢ 
although differences in mortality existed a: tert 
nation of experiments. Relatively few or: anis 
were observed in lung tissue from mic whi 
survived in the experimental groups. Whe eit! 
5% lard or 0.05% methy] linoleate was sub- titu! 
for the fatty acid mixture and the level of prot 
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1314. Degeneration of retina and gastric 
parietal cells and other pathologic changes 
following administration of iodates. BEN- 
jauin HiGgHMAN, Stewart H. WessTER* AND 
Miry E. Rice.* Natl. Insts. of Health, Be- 
thesda, Md. 

Histopathologic studies were made on over 300 
animals used to study iodate toxicity. Swiss mice 
dying 18-26 hr. after injecting intraperitoneally 
over 100 mg/kg NaIO; or KIO; often showed ex- 
tensive necrosis of renal convoluted tubules with 
numerous hemoglobin casts, adrenal cortical 
ipoid depletion, and severe fatty changes in liver, 
kidney and, occasionally, myocardium. Mice 
killed 1-24 hr. after administering 3-6% KIO; (500 
g/kg) or NaIO; orally (stomach tube) showed 
pxtensive degeneration and exfoliation of gastric 
parietal cells (gastric pH about 7.0). Fatty visceral 
hanges were frequent in animals dying within 48 
br. Many oral and occasional intraperitoneal 14- 
lay survivors showed abundant hemosiderin de- 
posits in renal tubular epithelium. Renal hemo- 
iderosis was also the only significant finding ap- 
bearing in mice receiving at least 0.25-1.0% KIO; 
drinking water (28-112 days). Severe degenera- 
ive retinal changes, somewhat resembling those 
een in retinitis pigmentosa, were noted in C57 
lack mice killed 7-56 days after injecting intra- 
eritoneally 115-142 mg/kg KIO;. Lesser changes, 
argely confined to outer segments of rods, oc- 
urred in C57 mice killed 2 wk. after oral adminis- 
ration (398 mg/kg), but no retinal changes were 
bserved after prolonged administration of 0.25- 
.5% KIO; in drinking water. Severe retinal de- 
enerative changes occurred in rabbits and guinea 
igs injected intraperitoneally with KIO;, but no 
ch retinal changes were observed in guinea pigs 
hjected orally (maximum 159 mg/kg) or given 
10; in drinking water. 
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B15. Effect of growth hormone on RNA com- 




















\ of ig@™ Position of chick in early embryogenesis. 
* contrat KM. Hsten* anv H. T. Buumenruat. Div. of 
ets we labs. of Jewish Hosp., St. Louis, Mo. 

roups Previous studies dealing with the effect of 
yosultq@eowth hormone on nucleic acid content during 
of deaamee last half of the embryogenic period have 
1. Whae™onstrated an increased level of RNA, general 
»tdayae’y growth and mitotic activity. These observa- 
cs occlmo"s have led to a similar study dealing with the 
1 terest half of the embryogenic period. Growth hor- 
+, anise 0¢ Was injected into the yolk sac of 4-day-old 
., whia@ck embryos and embryos removed for analysis 
* citi 9, (20 and 144 hr. after incubation. RNA con- 
,.titude'tra:ions were determined as reported previ- 





f prot sly. Controls were sham injected and handled in 
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the same manner as experimental embryos. The 
results showed a significant elevation in RNA con- 
tent of growth hormone injected embryos over 
controls, which started at 72 hr. after injection and 
persisted until 120 hr., followed by a drop to con- 
trol levels at 144 hr. Analysis of nitrogenous bases 
composing RNA showed the greatest increase in 
purines at 144 hr., in the 2 pyrmidines at 120 hr. 
and in cytosine at 144 hr. after injection. The data 
indicate that growth hormone not only affects 
RNA concentration, but also alters its basic com- 
position. These results will be discussed from the 
standpoint of a metabolic basis for the develop- 
ment of congenital anomalies as well as neoplasms 
in young individuals. 


1316. Pulmonary vascular changes in dogs 
with experimental mitral stenosis. WILLIAM 
E. Jaques, Henry C. McGi1, Jr.,* ALBERT L. 
HyMan* AND JOHN STATLER.* Dept. of Pathology, 
Louisiana State Univ. School of Medicine, New 
Orleans. 

A method of producing mitral stenosis in dogs 
modified from Ellison et al. is to be described. 
Mitral insufficiency can likewise be produced by 
modifying the procedure. Sixty mongrel dogs were 
divided into 3 groups of 20 and called the acute, 
subacute and chronic series. In the acute series, 
the mitral stenosis was produced by three succes- 
sive tightenings at 1-mon. intervals with the pro- 
duction of stenosis in 3 mon. In the subacute 
series, the stenosis was produced in 6 mon. time by 
three successive tightenings at 2-mon. intervals. 
Mitral stenosis was produced in the chronic series 
over a period of 1 yr. by three successive tighten- 
ings at 4-mon. intervals. The reasons for this 
division will be described. The dogs were followed 
by electrocardiograms and pulmonary catheteri- 
zations. Pulmonary artery and capillary pressures 
were recorded. Simultaneous femoral artery and 
pulmonary artery oxygen saturation and pressures 
were recorded in some instances. Corrosion casts 
of the bronchial artery and pulmonary artery were 
performed at the time of death. One lobe was also 
removed for histologic and histochemical studies. 
The findings to be presented are in the nature of a 
preliminary report. We have been able to produce 
mitral stenosis with evidence of congestive failure. 
The anatomic changes have been found to be in- 
significant when compared with the functional 
alterations. The complications such as bacterial 
endocarditis and pneumonitis will be described. 


1317. Distribution in the guinea pig of a Cl4- 
labelled crude polysaccharide from Kleb- 
siella pneumoniae type B. Russet S. Jones 
AND YOLANDE CarTER.* Dept. of Pathology, 
Univ. of Utah College of Medicine, Salt Lake 
City. 

A crude polysaccharide derived by acid hy- 
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drolysis from Klebsiella pneumoniae type B has 
been found to have toxic and anaphylactogenic 
properties. Apparently independent of these quali- 
ties is the capacity of the repeatedly injected poly- 
saccharide to produce lesions in the cardiac valves 
and joints. To investigate the mechanism of this 
response the polysaccharide was labelled with C14 
and injected into guinea pigs in toxic and non- 
toxic quantities. Animals were killed at intervals 
up to 2 mon. and the distribution of the isotope 
determined by direct count on body fluids and 
emulsified tissues and by radioautography. After 
a single intravenous injection the polysaccharide 
disappeared as a log-log function from the blood 
over a 2-wk. period; moderate activity was found 
in the protein-rich peritoneal exudate occurring 
as a toxic manifestation during the first 24 hr. Of 
the injected polysaccharide 2-3% appeared in the 
urine during the first 24 hr. but only insignificant 
quantities were excreted thereafter. No activity 
was found in the bile. During the first few days the 
lungs, liver, spleen show an increase in activity 
which is maintained only in the spleen and adrenal. 
After 1 mon. little activity is demonstrated in any 
of the organs or tissues. The pathogenic effects of 
the polysaccharide are not adequately explained 
hy its tissue localization. 


1318. Selective susceptibility of spider mon- 
keys to poliomyelitic infection. C. W. 
JUNGEBLUT, ENID DE RoDANICHE* AND GONZALO 
Bavutista.* Columbia Med. Ctr., N. Y., Gorgas 
Memorial Lab., Panama, Rd.P. and Puebla 
Univ. Med. School, Puebla, Mex. 

It was previously shown that spider monkeys 
develop paralysis following intracerebral in- 
jection of Type I poliomyelitis virus and Col SK 
virus, but not after injection of Type II and Type 
III poliomyelitis virus. Experiments were made to 
trace the type III (Leon) virus following intra- 
cerebral injection in spider monkeys. Active virus 
could be recovered from the injected brain site up 
to 96 hr. by transfer to rhesus monkeys but no 
virus was recovered from extraneural tissues. No 
specific antibodies could be demonstrated in the 
serum of asymptomatic Leon-infected spider 
monkeys. 


1319. Influence of heated and aerated cotton- 
seed oil on fat content of liver and kidney. 
Hans Kaunitz, Cuartes A. SLANETZ,* Rut 
ELLEN JoHNSON,* BRUNO PUETZER,* GABOR B. 
Levy* anp Ernest WinpuHouz.* Dept. of Pa- 
thology and Inst. of Research in Animal Diseases, 
Columbia Univ. and Schenley Labs., Inc., New 
York City. 

Inclusion in a purified diet of 15% of refined 
cottonseed oil which has been aerated at 100°C for 

200 hr. produces a fatal disease in rats which can 
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largely be nullified by the simultaneous feeding of 
fresh oil (Federation Proc. 13: 433, 1954). One 
manifestation of this disease is renal and hepatic 
enlargement without appreciable histological 
changes. Among 4 groups of animals fed 30% casein 
and 10 or 15% of the treated oil, the fat content of 
the liver solids varied from 5.6 to 7.8%. In pair-fed 
animals receiving fresh oil or 16% treated and 9% 
fresh oils, the values ranged from 3.0 to 6.3%, 
For animals on 5% casein and 10 or 15% treated 
oil, the values were 6.8 and 7.5; they varied from 
3.4 to 5.8% if fresh or fresh and treated oils were 
given. If 60-74% casein was fed, the oil used made 
little difference. It is therefore probable that 
fresh oil counteracts the accumulation of fat in the 
liver induced by treated oil. Fat changes in the 
kidney solids showed an opposite tendency. 
With 5-60% casein and 15% treated oil, the concen 
tration was lower than with 15% frsh or 16% 
treated and 9% fresh oils. Inasmuch as the water 
content of the kidney varied only slightly, one 
might ascribe the renal enlargement to proteir 
accumulation. 


and autoxidized lard and cottonseed oil, 
Hans Kaunitz, CuHarues A. SLANETz,* R. E. 
Jounson,* H. B. Knieut,* D. H. Saunpens' 


Lard which has been aerated at 100°C for 20%, 
hr. is only mildly toxic to rats when included in 
purified diet, whereas similarly treated cotton 
seed oil is severely so. An attempt was made tt 


terms of growth retardation and signs of diseas¢ 
The volatile material obtained by alembic disti 
lation (about 1% of each fat) was highly toxid 
Molecular distillation yielded fractions rangit 
from nontoxic to mildly toxic as the distillatio 
temperature was raised from 200° to 275°C. T 
residue fractions (in lard, 174% of the total; i 
cottonseed oil, 41%) were highly toxic and seemé 
to consist mainly of polymerized material. Th 
the toxicities of the heated and aerated fa‘s see 
to be correlated to the amount of residue presel 
which, in turn, may be related to the concenirati( 
of unsaturated fatty acids in the fat. No signs 
toxicity resulted from the feeding of 5% of inethi™ 
monohydroxystearate, methyl dihydroxystvarat 
methyl cis-epoxystearate, or a methyl ole 
peroxide concentrate. This also suggests t!.at 0 
dized substances are not the main toxic agents§ 
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1321. Tissue distribution and fate of hy- 
dracrylic acid. A. R. Ketty,* James J. 
T,zuMa* AND F, W. Hartman. Dept. of Labs., 
Henry Ford Hosp., Detroit, Mich. 

Previous publications (1951-54) from this 
laboratory have dealt with the use of B-Propio- 
lactone (BPL) as a viricide for sterilizing plasma, 
biologicals and arterial homografts. These reports 
stress the low toxicity of the residual end-products 
of BPL hydrolysis. This paper deals with the bio- 
logical distribution and excretion of hydracrylic 
acid (HA), the major in vivo and in vitro degrada- 
tion product. Plasma and urine drug concentra- 
tions were determined in the dog, mouse and man 
at intervals following i.v. HA. Blood, urine and 
tissue HA distributions were studied in normal 
mice and compared with those following nephrec- 
tomy or production of experimental liver damage. 
HA concentrations were estimated by colorimetric 
analysis and paper chromatography. Plasma HA 
‘@ levels decline rapidly after injection, 40% of the 
total dose disappearing during the initial 30 min. 
All slope changes in the plasma time-concentra- 
tion curve are reflected inversely in the excretion 
curve. Excretion is complete in 8-10 hr., account- 
il.,B ing for about 80% of the administered dose. Renal 

‘plasma clearances by constant infusion techniques 

are approximately equal to glomerular filtration 
rates at urine outputs above 1.5 cc/min. The 

excretion rate is more rapid in the mouse, urinary 

HA accounting for approximately 65% of the total 

dosage. The liver has been implicated in the 

metabolism in the mouse. HA can be detected in 

ll tissues and body fluids. Kidney/blood concen- 

tration ratios above 1.0 occur throughout the 

excretory period. Immediately after administra- 
ion, approximately 86% of the dosage can be re- 
overed in the blood, kidney, liver, skeletal 

Wnuscle, spleen and brain (tissues representing 55% 
bf the body weight). Skeletal muscle contains 47% 
bf the total dose at this time. 


322. Tissue radiation effects surrounding 
Y” impregnated Gelfoam. THELMA KENNEDY, 
P. V. Harper, K. A. Larurop anv T. B. Ras- 
MUSSEN (introduced by Paut R. CaANnon). 
Dept. of Neurosurgery and Argonne Cancer Re- 
search Hosp., Univ. of Chicago, Chicago, Ill. 
In the interstitial use of gelatine sponge (Gel- 
0am) impregnated with radioactive material for 
ocal radiation therapy, several factors must be 
hown in order to calculate the tissue radiation 
fosage surrounding the applicator. These factors 
te the penetration and absorption of the par- 
cular isotopic radiation in the surrounding tis- 
ge, and the rate at which the isotope leaves the 
‘#elform. In the present study these factors were 
heasured directly. Gelfoam pledgets 1 cm in di- 
fneter were impregnated with 1-4 mc of Y®°(OH); 
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which has a half life of 62 hr. and beta radiation of 
2.38 mev maximum energy. These were placed in 
contact with the cerebral cortex in cats and the 
pathological changes were observed after decay of 
the isotope. Ionization chambers mounted in the 
animals’ skulls directly over the pledgets were 
used to estimate the relative activity from day to 
day. These measurements showed a decrease of 
activity which was entirely accounted for by the 
natural decay of the isotope, indicating that 
negligible quantities of isotope left the Gelfoam 
during the two week period of observation. The 
tissue radiation dose was measured in a lucite 
phantom with x-ray film (Tocniiin, E. ano R. 
GoutpEN. Nucleonics 11: No. 8, p. 26, 1953) 
using a U;0, beta ray standard. The surface dose 
measured in this way agreed well with the dose 
calculated from absorption curves. The depth 
dose curves are correlated with the pathological 
changes observed in the tissues. 


1323. A chromosome with a SAT-like segment 
in rat cell. R. Kinosita, S. OHNO AND T. 
TANAKA (introduced by Sipney C. MappeEn). 
City of Hope Med. Center. Duarte, Calif., and 
Depts. of Pathology and Infectious Diseases, 
School of Medicine, Univ. of California at Los 
Angeles. 

SAT (Sine Acido thymonucleinico or DNA-less) 
segments have been noted in chromosomes of some 
plants and lower animals, but never in any mam- 
malian cells. The authors have recently demon- 
strated similar chromophobic segments in rat 
myelocytes at various stages of mitosis, owing to 
improvements in preparation and staining tech- 
niques (Exp. Cell Res., in press). Further studies 
have been carried out. As a rule, one of the chro- 
mosomes in the diploid myelocyte, namely a 
member of the 2nd or 3rd largest pair, has the 
chromophobic segment. The primary constriction 
or kinetochore is very close to one end and the 
chromophobic segment is near the opposite end. 
The z-chromosome has been considered to belong 
also to the same size group of chromosomes. 
However, only one chromosome with the SAT-like 
segment is present even in the female animal. 
This appears to be other than the sex chromosome. 
Hypoploid myelocytes which undergo the terminal 
mitosis and proceed through maturation 
(Naturwiss. 16: 381, 1954), generally are lacking in 
the particular chromosome. Many tumor cells 
from rapidly proliferating rat tumors are hyper- 
ploid and each of them has two or more of these 
chromosomes. The SAT-like segment could be a 
special apparatus possibly relating to the repro- 
ductive mitosis. 


1324. Effect of dried fraction from human 
platelets on calcium clotting time of nor- 
mal plasma and plasma in thrombocyto- 
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penia and hemophilia. Epmunp KLEIN,* 

Smipney FarBer AND GusTAVE FREEMAN.* 

Children’s Cancer Research Fndn., Boston, 

Mass. 

Fractions of fresh, frozen and lyophylized 
human platelets have been prepared. Platelets 
were concentrated by differential centrifugation 
and, after washing with physiological saline, were 
suspended in distilled water and centrifuged at 
approximately 30,000 g for 20 min. The super- 
natant was lyophylized. An amorphous white 
powder was obtained which could be uniformly 
dispersed in distilled water, physiologic saline 
and detergent emulsions. At concentrations of 
1:5,000 the calcium clotting time of platelet-poor 
normal plasma returned to a normal range of 
80-240 sec. At concentrations of 1:100,000 the 
calcium clotting time of stored plasma is still 
significantly reduced. At concentration of 5 mg 
of dried material per cc of dispersing medium the 
calcium clotting time may be reduced to below the 
normal range, to a minimum of 50 sec. The throm- 
boplastin generation parallels the observations 
on the calcium clotting time at intermediary con- 
centrations. With the plasma of thrombocytopenic 
patients the calcium clotting time returns to nor- 
mal limits at concentrations of 1:1,000. A sig- 
nificant effect may be obtained at concentrations 
of 1:1,000,000. The dried fraction of hemophilic 
plasma returns the calcium clotting time to a 
normal range at concentrations of 1:1,000. A con- 
siderable reduction of the calcium clotting time 
may be obtained at dilutions of 1 in 5,000,000. 
(Supported by AEC contract AT (30-1)-1753.) 


1325. Effects of hypothermia on cerebral blood 
flow and metabolism in dogs. JEROME 
KLEINERMAN AND A. L. Hopkins (introduced 
by T. D. Kinney). Depts. of Pathology and 
Surgery, Cleveland City Hosp. and Western Re- 
serve Univ. School of Medicine, Cleveland, Ohio. 
Hypothermia was induced by immersion in ice 

water or packing in ice. The level of hypothermia 

varied between 22°C-27.2°C. Seven animals were 
studied in normothermic (control) and hypo- 
thermic conditions. Cerebral blood flows (nitrous 
oxide method) and arterial and cerebral venous 
blood oxygens, carbon dioxides and pHs were 
determined. Animals were artificially respired for 
short periods before and during the measurements 
in the control and hypothermic states. The blood 
pressure, pulse and respirations all fell during 
hypothermia. The cerebral blood flow fell from a 
mean of 36 cc/100 gm/min. to 11 ec. The cerebral 
oxygen consumption also fell from 2.9 ec/100 
gm/min. to 1.5 ec and the cerebrovascular re- 
sistance increased from 3.4mm Hg/cec/100 gm/min. 
to 6.2. The R.Q. of the brain did not appear to 
change significantly during hypothermia. The 
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arterial-cerebral venous oxygen and carbon 
dioxide difference increased from a mean ©! 94 
and 8.8 vol. % in normothermia to 14.0 and 137 
vol. % in hypothermia. The decrease in cer«bral 
blood flow during hypothermia appears to be (uite 
independent of the pCO2 and pH changes accom. 
panying this state. A local increase in cerebro- 
vascular resistance is the factor responsible for 
the decrease in cerebral blood flow. The increased 
local vascular resistance appears to be inde- 
pendent of the pCO: and pH. 


1326. Relationship of ‘nephrotoxic’ anti- 
gen(s) to systemic capillary basement 
membranes. Crecit A. KRAKOWER AND 
Seymour A. GREENSPON.* Dept. of Pathology, 
Univ. of Illinois College of Medicine, Chicago. 
There is a fair body of literature indicating that 

the heterologous antisera to a variety of tissues, 

aside from the kidney, can produce glomerulo- 
nephritis in the donor species. The present experi- 
ments were designed to show that the ‘nephro- 
toxic’ antigen(s) in these tissues is an intimate 
part of their capillaries, more specifically their 
basement membranes, even as it is in the renal 
glomerulus. Avascular (or poorly vascular) and 
vascular tissues from dogs were compared for their 
‘nephrotoxic’ antigenic content after they had 
been rendered acellular and reduced to fine par- 
ticulate form. Cornea, articular cartilage, heart 
valves, Achilles tendon and the outer portions of 
the media of the aorta failed to yield positive rab- 
bit antisera when as much as one gram of material 
was used for immunization. On the other hand, 
vascular tissues such as lung, renal medulla andi 
myocardium yielded positive rabbit antisera. 


1326A. Hypertension and nephrosclerosis. 3 
G. Lamson, L. R. BENNETT AND M. BILLInés 
See page 425 for abstract. 


1327. Cytologic effects of specific antiseru 
and hydrocortisone on cells in tissue cul 
ture. HARRISON LATTA AND ANNE KoutsakIs. 
Inst. of Pathology, Western Reserve Univ., Cleve 
land, and Dept. of Pathology, School of Medicine 
Univ. of Calif., Los Angeles. 

Immunization of guinea pigs with chick embry@, 
heart tissue produced an antiserum which show 
an immediate cytotoxic effect on chick embry 
heart fibroblasts, grown in tissue culture © glas 
without a covering clot. Within a period of ‘5 mi! 
to 1.5 hr. the cells retract and develop blist: rs ang 
vacuoles, and mitochondria disappear, a :d t 
nuclei shrink markedly. Further details f th 
complex process have been studied with pha 
contrast optics directly and in photomicro: raph 
The staining procedure of Jacobson anc Wel 
(Exp. Cell Res. 3: 163, 1952) suggests a loss. f rib 
nucleic acid from the cytoplasm and a ‘‘epol 
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mer: zation’ of desoxyribonucleoprotein in the 
nuci i. Cells exposed to normal serum show only 
sligh: changes in a 3-hr. period. The antiserum 
was -ctive at a dilution of 1:512 and appeared to 
be species specific, being inactive on mouse em- 
bryo heart fibroblasts. Heat labile, complement- 
like actors present in normal serum and in anti- 
seruin are necessary for the immediate cytotoxic 
efec's. This was confirmed by reducing comple- 
ment factors with adsorption on the precipitate 
of pneumococcal type III polysaccharide and 
rabbit antiserum. Hydrocortisone had no detect- 
able effect on the reaction, even though the cells 
were pretreated with the hormone. The nuclear 
and cytoplasmic effects, in particular the 
shrunken, basophilic, more homogeneous nuclei, 
all indicate production of the pyknotic type of 
necrosis by antiserum. It is suggested that osmotic 
pressure changes between different cell com- 
ponents may be responsible for many of the cyto- 
logie effects. 


1328. Bacterial phagocytosis and_ splenic 
histological reaction following intravenous 
typhoid vaccine in protein-depleted rats. 
Martano F. LaVia,* Patricia A. BarKER* 
AND Rospert W. WissierR. Dept. of Pathology 
and Argonne Cancer Research Hosp., University 
of Chicago, Chicago, Ill. 

A depression in antibody formation in protein- 
epleted animals has been reported from this de- 
partment. The present study was undertaken to 
bserve the fate of a single dose of a particulate 
untigen labeled with I‘! and injected intrave- 
ously in protein-depleted and normal rats. At- 
ention was focused upon the rate of disappearance 
tom the blood stream, the deposition of antigen 


N6M@in various organs (phagocytosis), and the rate of 


xeretion of [2% in the urine (breakdown of anti- 
en). The histological changes that take place in 
he spleen during antibody formation and the 
ntibody titers were compared. In the protein- 
epleted animals phagocytosis by the splenic part 
{ the reticulo-endothelial system was always 
lower than in normal animals and reached a 
lateau at 24 hr. The protein-depleted and control 
hts showed no appreciable difference in rate of 
hagocytosis in the liver. The velocity of blood 
team clearance of antigen correlated with these 
servations. Excretion of [*! in the urine was 
lways higher in normal rats. The histological 
paction of the spleen and the antibody titers were 
usis'ently diminished in protein depleted- 
mais. The results suggest that the decrease in 
tibo.ly formation observed in protein-depleted 
ts is correlated with a slow rate of phagocytosis 
antigen by the splenic portion of the reticulo- 
hot! elial system and with inhibition of cellular 
liferation in the splenic red pulp. 
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1329. Heterotransplantation of a mouse 
ascites tumor. Myron A. LEON AND RIcuH- 
ARD JONES (introduced by S. S. Hupack). 
Dept. of Surgical Research, Saint Luke’s Hosp., 
Cleveland, Ohio. 

The Ehrlich ascites tumor of mice has been 
transplanted and maintained in weanling Wistar 
rats. The tumor grew as either an ascites or solid 
tumor depending on whether the transplantation 
was intraperitoneal or intramuscular. After 6 
passages in rats the tumor remained viable in 
mice. Adult Wistar rats, 200-250 gm, were not sus- 
ceptible to the tumor. When parabiosis was es- 
tablished between adult and weanling female 
rats, without coelio-anastomosis, significant pro- 
testion against the tumor was transferred to the 
weanlings. This was true whether or not the adult 
rats also received an injection of tumor. 


1330. Effect of cortisone on ribose nucleic and 
desoxyribose nucleic acid content of liver 
cells. CHARLES Upton Lowe AND JoHN F. 
Fotey.* Dept. of Pediatrics, Univ. of Buffalo 
School of Medicine, and Statler Research Lab., 
Children’s Hosp., Buffalo, N. Y. 

Rat livers were examined to determine the effect 
of cortisone acetate upon cell content of ribo- 
nucleic acid (RNA) and desoxyribose nucleic acid 
(DNA). Eight animals served as controls. To 9 
animals, cortisone acetate was administered in 
dosage of 25 mg/day by intramuscular injection 
for 5 days. Measurement was made of nuclei/gm 
wet liver by a counting procedure in liver sus- 
pensions. RNA and DNA were measured by 
chemical methods and the results expressed as 
RNA/nucleus and DNA/nucleus. In the normal 
animals, DNA/nucleus was 3.80 + 16 ug X 10-*, 
while in the treated animals this value was 3.02 + 
0.11 ug X 10-* (P < 0.003). RNA/nucleus in con- 
trol animals was 20.2 + 1.23 ug X 10-*, while in 
the treated animals it was 16.3 + 0.47 ug X 10-6 
(P Ss 0.01). These data indicate that cortisone 
administration decreases the nucleic acid content 
of liver cells and suggest caution in using DNA 
content of cells as a reference, in relation to which 
one may express other cell constituents. Since 
this dose of cortisone does not kill liver cells and 
restoration of histological pattern to normal oc- 
curs in 7-10 days following discontinuation of 
cortisone, (Proc. Soc. Exper. Biol. & Med. 84: 70, 
1953), these data also strongly suggest that a 
portion of the DNA in liver cells is not necessary 
for cell life or integrity. (PHS grants C-1693(C2) 
and C-2118(C).) 


1331. Pathology of monkeys exposed to mas- 
sive doses of total body gamma radiation. 
C. C. LusHspaucH AND Cart Hovuck.* Los 
Alamos Scientific Lab., Univ. of California, Los 
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Alamos, N. Mex. and School of Aviation Medi- 

cine, Randolph Field, Tex. 

Complete autopsy examinations were made upon 
75 monkeys at death after total body exposure to 
doses of ionizing radiation ranging from 1000 to 
30,000r. The deaths, 1-165 hr. after the exposures, 
occurred in a sequence that allowed a temporal 
study of the changes which indicated that death 
was disassociated with the nature and extent of 
the morphologic changes which in themselves were 
not greatly altered by dosages increments above 
5000r. The histopathology seemed to reveal a 
great multiplicity of cytological lesions which 
seemed related to one another only as various 
manifestations of a basic lesion of unknown na- 
ture. Many unusual early lesions were found such 
as necrosis of the gastric parietal cells, the adrenal 
cortex, the pancreatic islets, and the adenohy- 
pophysis, and lymphoid atrophy resulting from 
phagocytosis of apparently intact lymphocytes. 
The material seemed to indicate that some of the 
commonly held concepts of radiopathology are 
based on erroneous interpretations, as for ex- 
ample: 1) loss of villous epithelium of the small 
intestine results chiefly from continuing normal 
necrobiotic processes and cessation of cellular 
replacement and not from primary epithelial 
necrosis, and 2) the process of lymphorhexis de- 
pends not only on radiation dosage but also upon 
the organic location of the lymphocyte. 


1332. Hypotensive effects of sodium nitro- 
prusside and sodium azide in dogs. F. T. 
Maner* anp J. L. Botiman. Mayo Clinic, 
Rochester, Minn. 

Hypotensive responses to sodium nitroprusside 
and to sodium azide were studied in trained, 
unanesthetized normal dogs. Doses of 1-10 
(optimal at 5) ug/kg/min. were given by continu- 
ous intravenous infusion; mean arterial pressures 
were recorded from a femoral artery with a mer- 
cury manometer. With either of these drugs the 
mean blood pressure may be reduced to near the 
desired level within a few minutes and will remain 
very near this level for several hours as the con- 
tinuous injection is maintained. The blood pres- 
sure may be increased or decreased by altering the 
rate of injection, but the rise or fall is seldom 
directly proportional to the amount of the drug 
being administered. Dogs may be maintained with 
a mean blood pressure of about 60 mm Hg without 
the production of any symptoms. The blood pres- 
sure returns to normal in about 15 min. after dis- 
continuation of the drug. Lower pressures may 
also be obtained but emesis, retching and other 
symptoms may occur. Simultaneous adminis- 
tration with norepinephrine gave results approxi- 
mating algebraic summation of individual effects. 
Hypotensive effects were not altered by tolazoline 
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blockade, glutathione or dimercaprol. Results 
indicate that hypotension is produced by these 
drugs primarily by peripheral vascular relaxation. 
Rapidity of onset, maintenance on continuous 
administration, and rapid dissipation indicate 4 
balance between rates of administration and of 
elimination with a lack of cumulative tendency. 


1333. Increased mitotic activity in livers of 
animals treated with tumor tissue. RicHarp 
A. MatmGren. Natl. Cancer Inst. and Inst. of 
Pathology, Univ. of Tennessee, Memphis. (In- 
troduced by: Cyrus C. Erickson) Inst. of 
Pathology, University of Tennessee, Memphis. 
It is well recognized, clinically and experimen. 

tally, that a number of alterations occur in tumor- 

bearing host tissues far removed from, and not 


mechanism of these alterations remains somewhat 
obscure, but in certain instances there appears 
to be direct (Brit. J. Cancer 5: 115, 1951; J. Nail, 
Cancer Inst. 9: 997, 1951) and indirect (Cancer 
Research 9: 304, 1951; ibid. 9: 409, 1951) evidence 
that these changes, which are numerous and un- 
doubtedly complex, result from the elaboration of 
some substance by tumor tissue. In an attempt to 
clarify one phase of this phenomena of host re- 
sponse the present work, which confirms Annau’s 
report (Cancer Research 9: 304, 1951) of increased 


normal animals a relatively short time (48 hr) 
after the injection of 0.4 cc of a tumor cell susper- 
sion. Dose response studies show that there is: 


terial injected and the mitotic response. Furthe! 
studies indicate that saline extracts of tumo 


rations do not elicit this response in the livers ofw 
normal mice. 


1334. Evaluation of three types of ureter 
ureterostomy with observations on ure 
teral ‘hypertrophy’. N. 8S. R. Matur* 4 


Surgery, and Dept. of Pathology, Baylor Uniti 

College of Medicine and VA Hosp., Houston, Teliicti 

The distal end of the right ureter was p:rtiall 
obstructed by a tantalum clamp to iner«ase i 
diameter to permit application of several suturé 
About 10 days later the clamp was removed sige 
the now enlarged ureter was divided 3 cm proxi 
to the site of clamping and the ends were unit 
by one of 3 types of'anastomosis. Six dogs Wé 
used for each type. In Type I, the ureter: en 
were apposed by 5-0 chromic catgut sutu 
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mostly suburothelial, 1 mm apart. In Type IJ, 
the ends were apposed on a fine polyethylene 
splint by 2-4 through-and-through 5-0 chromic 
sutures. The splint was removed after 5 weeks 
and the dogs killed 1-2 mon. later. In Type III, 
the ends were apposed over a fine polyethylene 
splint by 5-0 chromic sutures, mostly suburo- 
thelial, 1 mm apart. The splint was removed after 
5-9 sk. and the dogs killed 1 mon. later. Using ex- 
tent of muscular apposition and freedom from 
stenosis as criteria, T'ype ITI excelled. Intravenous 
pyelography disclosed exacerbation of hydro- 
nephrosis after removal of splint in Type IJ, but 
recession of hydronephrosis in T'ype II]. The ure- 
ters were equally dilated distal and proximal to 
the anastomosis. Planimetric measurements of 
cross-sectional areas of urothelium, tunica pro- 
pria, and muscular coat of enlarged ureter and of 
opposite ureter, and micrometric measurements of 
diameters of cell nuclei and muscle fibers disclosed 
that ‘hypertrophy’ of the ureter following ob- 
struction consisted of hyperplasia of urothelium, 
tunica propria, and muscular coat. 


1335. Reactivity of hemophilic plasma to 
platelet thromboplastin. FranK D. Mann 
AND MarGaretT M. Hurn.* Mayo Clinic and 
Mayo Fndn., Rochester, Minn. : 
When suspensions of washed normal platelets 

were allowed to react for 12 min. with equal 

volumes of M/40 CaCl, and a 1:5 dilution of aged 


‘B.0rmal serum, these systems acquired the prop- 


erty of inducing very rapid coagulation of re- 
alcified hemophilic plasma, resulting in clotting 


‘Btimes of 7-13 sec. Previously, we have named this 
is MMreaction of serum with platelet or tissue thrombo- 


ston, Te 
partis : 


plastin, which precedes the conversion of pro- 
hrombin to thrombin, the ‘cothromboplastin re- 
action.’ Only minute traces of thrombin were 
lormed during this preliminary reaction of plate- 
lets. No recognized source of antihemophilic factor 
was added at any time. Hemophilic platelets were 
far less active (40-170 sec.) than normal platelets. 

en normal serum and platelets were added to 
hemophilic plasma, omitting the preliminary 
eaction period, the resulting clotting times on 
calcification were nearly the same as those of 
hemophilic plasma alone, even when such times 
were longer than the 12-min. preliminary re- 
nction period. This indicates that the preliminary 
eaction itself is essential, not the added factors. 
When the two-stage system was used, platelet 
hromboplastin after preliminary reaction with 
serum caused complete conversion in 15 sec. When 
he preliminary reaction period was omitted in 


it@#his system, when hemophilic plasma was present 
‘ily in great dilution, partial conversion oc- 


ured only after several minutes. These observa- 
lons all favor the view that the defective coagula- 
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tion in the hemophilic plasmas studied was due 
primarily to an inhibitory mechanism. 


1336. Sites of vulnerability in vascular sys- 
tem in dogs. Henry C. McGitt, Jr.,* Jack 
C. Gerer* anp Russett L. Hotman. Dept. of 
Pathology, Louisiana State Univ. School of Medi- 
cine, New Orleans. 

Intravenous administration of a relatively large 
dose of Evans Blue dye (60 mg/kg) 10 min. before 
killing leads to a moderate degree of selective 
staining of certain localized areas of the inner 
layers of the aortic wall, left auricular endo- 
cardium, and medium sized arteries in normal 
dogs. Most of the stain is in elastic tissue, with 
some present in the interstitial ground substance. 
No other morphologic difference in the elastic 
fibers can be demonstrated. In dogs which have 
been subjected to a combination of high fat diet 
and renal insufficiency so as to produce necrotizing 
endocardial and vascular lesions, it is found that 
early lesions and the periphery of well established 
necrotizing lesions stain very intensely. The sites 
which are stained moderately in normal dogs tend 
to be the sites of predilection for the lesions in 
experimental dogs. Interpretations of the be- 
havior and staining properties of Evans Blue have 
been quite diverse, since it has been used for such 
varied purposes as an indicator of plasma volume, 
increased capillary permeability, and depoly- 
merization of the ground substance. Regardless 
of the interpretation, it appears to be a uzeful 
indicator of sites of vulnerability in the vascular 
system of dogs. 


1337. Mechanism of hemorrhage in_ idio- 
pathic thrombocytopenic purpura. Ray- 
MOND W. Monro (introduced by Joun W. RE- 
BucK). Div. of Hematology, Henry Ford Hosp., 
Detroit, Mich. 

Thirty patients with idiopathic thrombocyto- 
penic purpura were studied in respect to capillary 
fragility, bleeding time and platelet response. In 
selected patients biopsies of skin were taken be- 
fore and after splenectomy and cortisone therapy. 
This material was analyzed as to the morphologic 
vascular aspect of hemostasis. Two patients with 
hereditary capillary fragility subsequently de- 
veloped idiopathic thrombocytopenic purpura. 
It was regularly observed that the clinical 
decrease in the hemorrhagic tendency was ac- 
companied first by an increase in capillary re- 
sistance and shortening of the bleeding time. 
These changes were found in patients treated by 
cortisone and splenectomy. In most instances 
platelet elevation followed clinical improvement 
by several days. Significant alterations in the 
morphology of the terminal arterioles and capil- 
laries of the skin were not seen in the techniques 
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employed. The above data suggests that in idio- 
pathic thrombocytopenic purpura co-existing 
factors 1) platelet, and 2) vascular are involved. 
Hereditary capillary fragility represents major 
involvement of the vascular factor but may ulti- 
mately proceed to include the thrombocytopenic 
feature. This thesis includes thrombotic thrombo- 
cytopenic purpura as representing a major vascu- 
lar disturbance with thrombus formation with 
platelet deficiency. In idiopathic thrombocyto- 
penic purpura, splenectomy may completely or in 
part remove the platelet or vascular factor. 


1338. Effect of acute anoxia on glycogen con- 
tent of turtle. FerRRIN B. MoreELanp (intro- 
duced-by B£LA Hapert). Dept. of Biochemistry, 
Baylor Univ. College of Medicine, and VA Hosp., 
Houston, Tex. 

Anoxic anoxia induced by an atmosphere of com- 
mercial nitrogen for about 24 hr. causes a drop 
in the glycogen content of liver, skeletal muscle, 
and cardiac muscle (ventricle) of the turtle. The 
decrease is least marked in skeletal muscle and 
most complete in heart muscle. Extra alkali 
supplied to the animal in the form of sodium 
carbonate during the anoxic period lessens the 
glycogenolysis, which is still severe in the heart. 
At the end of the period of anoxia, the turtle’s 
heart is usually still beating, but no correlation 
was observed between the occurrence of cardiac 
arrest and the glycogen content of the cardiac 
muscle. On return of:surviving animals to room 
air, the muscle glycogen returns to normal in 24 
hr.; liver and cardiac muscle recover more slowly. 
Histotoxic anoxia induced by sodium cyanide 
exhausts cardiac glycogen, has less effect on that 
of skeletal muscle, and produces little or no 
glycogenolysis in liver. 


1339. Changes in serum lipids and coronary 
arteries of rat in response to estrogens. 
Mere 8. Moskowitz,* Rospert W. WIssSLER 
AND Wo. L. Braprorp,* Jr. Dept. of Pathology, 
Univ. of Chicago, School of Medicine, Chicago, Ill. 
Groups of mature male and female rats of the 

Sprague-Dawley strain, intact and castrated, were 

subjected to daily administrations of estradiol 

benzoate (0.333 mg), diethylstilbesterol (5.0 

mg), or testosterone propionate (5.0 mg) for 6-20 

weeks. During the experimental period, all groups 

of rats were maintained on the same high fat, high 
choline diet, containing 2% cholesterol and limited 
in protein. A representative number of each group 
was killed after 6 experimental weeks and the re- 
mainder wére continued on the experimental regi- 
men 14 additional weeks: ‘Serial serum cholesterol 
and lipid phosphorus determinations were ob- 
tained on each rat. Body weights and dietary in- 
take were recorded at frequent intervals. All rats 
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were autopsied when they died or were killed, 
Sections of many tissues were stained with hema. 
toxylin-eosin and azure and, in addition, the )ieart, 
kidney and aorta were stained with Sudan IV, 
A high incidence of sudanophilie lipid was demon. 
strated at 6 weeks in the walls of small coronary 
arteries in the groups treated with estrogens as 
well as in the intact females receiving only control 
injections of sesame oil. A low incidence was 
observed in castrated males at 6 weeks. By 2 
weeks the intact males receiving only dietary 
treatment and sesame oil injections showed lesions 
in substantial numbers. These lesions were not 
observed in the testosterone-treated groups nor 
in the castrated females. The relationship of 
these lesions to the serum lipid patterns will be 
discussed. (Aided by a grant from the Chicago 
Heart Asson. and grant +A374 from the PHS) 


Inst., Bethesda, Md. 
Virus-like contaminants of certain transmis- 


of these experimental tumors. One of these config 
taminants (TayLor anp MacDowe Lt. 
Research 9: 144, 1949), has recently been shown to 
be a virus (LINDORFER AND SyvERTON. Proc 
Am. Assoc. Cancer Res. 1: 33, 1953), immunologi 
cally related to the virus of lymphocytic chorio} 
meningitis (LCM). A study was undertaken o 
the effect of a LCM virus strain, maintained }) 


J. Infect. Dis. 94: 187, 1954) on the course of thi 
L2B acute lymphocytic leucemia in guinea pig 
maintained by 50 transplant generations in Strail 
2 guinea pigs. In each of 3 series of experiments 


mouse brain suspension), lived significant! 
longer (P < 0.01) than their leucemic controls 
The combined survival for the 3 series was '9.66 
1.2 days for 26 controls versus 30.99 + 2.!4 day 
for 33 experimentals. The virus-treated »nima 
lived longer and died with the course of their le 
cemia modified in three ways: a) slower cnset 
splenomegaly, 6) temporary retardation of tl 
local tumor growth, and c) the presence of exop 
thalmos secondary to retrobulbar ne:plast 
growth in 8 virus-treated animals surviv ng 4 
68 days after transplantation of the lei.cemi 
In a 4th series (30 animals) inhibition of le .cem 
was again noted after the injection of liv: LC 
virus, but it was not noted /) in animals reat 
with heat-inactivated virus or 2) in h: peri 
munized animals treated with either live «« he 
inactivated virus. This strongly sugges. ti 
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mocification of the course of the L2B leucemia 
depends upon virus growth and multiplication. 


1341. Blood lactic acid content of tumor- 
bearing and nontumor-bearing mice. Tom 
D Norman (introduced by Dovaias H. 
Srrunt). Inst. of Pathology, Univ. of Tennessee, 
M. mphis. 

The glycolytic metabolism of tumors has been 
of g:eat interest for the past 30 years. In these 
efforts respiratory studies of tissue slices and 
homogenates have been used most often. Kahler 
and Robertson (J. Nat. Cancer Inst. 3: 495, 1943) 
have demonstrated an actual decrease in the pH 
of tumors in the living animal after glucose ad- 
ministration. Cori and Cori (J. Biol. Chem. 64: 
ll, 1925) demonstrated that after glucose ad- 
ninistration there is a significant increase in the 
lactic acid content of the blood leaving a malig- 
nant tumor, as compared to blood not passing 
through the tumor. Our interest has been in the 
systemic blood lactic acid levels in the tumor- 
bearing and nontumor-bearing host; the effect of 
glucose injection upon the lactic acid content of 
blood has also been studied. A mammary tumor 
(C;HBA) in the C;H mouse has been utilized for 
the study. Determinations have been made in 


‘Bgroups of mice with and without tumors, both 


without injection of glucose and at intervals after 
he intraperitoneal injection of 0.5 ml of a 10% 
solution of this material. There is a wide individ- 
al variation in the blood lactic acid level, but 
ean values indicate that there is a difference in 
he systemic blood lactic acid content when the 
umor-bearing and nontumor-bearing groups of 


mice are compared. Other tumors in the same 
@mouse are being studied. 


produced by intra-arterial 
injection of propylene glycol, a pharma- 
ceutical vehicle. Haroitp M. Peck, Bruce B. 
BYHAM AND Peter G. ScHLOTTERER (introduced 
by Date R. Coman). Pharmacology Section, 
Sharp and Dohme, Div. of Merck and Co., Inc., 
West Point, Pa. 
Reports of severe tissue damage which may 
rogress to gangrene after the intra-arterial in- 
ection of various agents have appeared in the 
terature. Most of the agents were known to be 
titating and the intra-arterial injections were 
ecidental. However, such materials as whole 
lood or Hartman’s solution have been reported 

@° Produce similar reactions occasionally. Some 
harmaceutical preparations designed for in- 
avenous administration use high concentrations 
I propylene glycol to render the agent soluble or 
) overcome instability. The tissue reaction to 
topyiene glycol was studied to determine the 
ange: of intra-arterial injections of such prepara- 
os. Propylene glycol (1), a solution of vinbar- 
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bital in propylene glycol (2), Gifford’s solution (3) 
employed as a buffer in (2), and physiological 
saline (4) were injected into the femoral arteries 
of dogs. Propylene glycol (1) produced severe 
reactions consisting of tenderness, discoloration 
and massive edema of the involved leg. Prepara- 
tion (2) produced a similar reaction only after a 
second injection into the same vessel several days 
later. The other agents (3 and 4) did not produce 
significant changes in the limited number of 
experiments. Histomorphologic changes following 
injection of (1) or (2) consisted of edema, muscle 
necrosis, arteritis, arterial thrombosis, arterial 
endothelial proliferation and fibrosis of the muscle 
and connective tissue. 


1343. Inactivation of plasma antihemophilic 
factor (AHF). George D. Pénicx,* Rosert 
H. Waaner,* Harotp P. Roperts* anp K. 
M. Brinkuous. Dept. of Pathology, Univ. of 
North Carolina, Chapel Hill. 

During a recent study on cold-injury, it was 
noted that the production of small (2 cm), ne- 
crosing lesions of skin and muscle resulted in 
depressions of the levels of circulating anti- 
hemophilic factor (AHF) to about 40-60% of 
the original levels. On the thesis that this was a 
manifestation of intravascular ‘clotting’ resulting 
from thromboplastin release from the necrotic 
tissue, the influence of various factors on the 
utilization of AHF during clotting has been 
studied both in drawn blood and in the experi- 
mental dog. Thromboplastin injection in proper 
doses can depress AHF to non-assayable levels, 
without appreciably affecting the levels of circu- 
lating prothrombin. Also, at these dose levels, a 
marked depression in the levels of blood platelets 
occurs in normal dogs, but not when the same 
amount of thromboplastin is given to hemophilic 
dogs. This same difference in response of platelets 
had been noted in the two types of dogs after they 
were subjected to cold-injury. Semipurified throm- 
bin preparations in high concentrations have a 
destructive effect on AHF under both in vitro 
and in vivo conditions; intravenous administra- 
tion of thrombin depresses the platelet levels of 
both normal and hemophilic dogs. Data are 
presented to demonstrate these and other phe- 
nomena related to basic mechanisms of the disap- 
pearance of AHF from blood and plasma systems. 


1344. Lron-phosphate interactions influenc- 
ing gastrointestinal iron absorption. 
THEODORE PETERS,* LEONARD APT* AND JOSEPH 
Ross. Radioisotope Unit, VA Hosp., Boston, 
Mass. 

Phosphate and phytate, alone or in foodstuffs, 
decrease the gastrointestinal absorption of either 
food iron or inorganic iron salts when given to 
normal human subjects. Jn vitro studies have been 
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performed to elucidate the factors contributing 
to these effects. FeCl; was added to materials 
under study and subjected to simulated gastric 
digestion, ‘usimg physiological concentrations 
throughout. Soluble iron was determined by dialy- 
sis at pH 1.5, 4.2 and 7.4. It was found that egg 
yolk, vitellin, or 0.001 m phytate bound iron 
even at pH 1.5 unless a reducing agent (ascorbic 
acid) was present. Phosphate (0.01m) had no 
effect under acid conditions. At pH 7.4 a reducing 
agent was necessary for any iron to be soluble. 
Under these conditions egg white, starch, or neu- 
tral fat had no effect on dialyzable iron, but 
phosphate, calcium phosphate, phytate, egg yolk, 
vitellin, or casein prevented ‘the dialysis of iron. 
These effects are apparently due to the ability of 
phosphate compounds to bind ferric iron and force 
the ferrous-ferric equilibrium toward the ferric 
form, even in the presence of ascorbic acid. 
Phosphate, calcium phosphate, or phytate de- 
pressed the reduction of ferric iron by ascorbic 
acid above pH 5.5-6.1, and accelerated the oxida- 
tion of ferrous iron by air at px 6.4-7.3. Therefore, 
the results of in vivo studies on iron absorption 
may be influenced by: 1) the release of iron in the 
stomach; 2) the extent of iron reduction; 3) the 
presence of iron-binding phosphate compounds 
above pH 5.5-6; 4) buffering of duodenal contents 
by protein constituents. 


1345. Studies with viral hepatitis in em- 
bryonated eggs. Morris PoLiarp anp L. T. 
DisEeRENS.* Dept. of Preventive Medicine, Univ. 
of Texas, Med. Branch, Galveston. 

When embryonated eggs were infected via the 
chorio-allantoic cavity with nonlethal viral agents 
(influenza, mumps), the allantoic fluid (AF) con- 
tained numerous histiocytes. By quantitating 
this reaction, normal AF contained from 0 to 14 
histiocytes per 100 oil immersion fields. AF from 
eggs inoculated with normal AF and with heat- 
killed virus also yielded this normal limit of cells. 
Eggs inoculated with influenza viruses (A, Al, 
and B) yielded AF with hemagglutinins and with 
histiocyte counts in excess of 100, and these re- 
actions were specifically nullified with antisera. 
Influenza virus titrations, in ovo, demonstrated 
coincident end-points as determined by hemag- 
glutinin and by histiocyte count techniques. 
Mumps virus induced similar results in that 
hemagglutination and histiocyte determinations 
coincided. Using the above information for guid- 
ance, bacteria-free serums from 11 acute cases of 
infectious hepatitis (TH) were inoculated into 7- 
day embryonated eggs. The AF of 10 specimens 
collected from the chill-killed eggs 4 days later 
contained histiocytes in excess of the normal 
limits (5 exceeded 100). This cellular response was 
nullified by gamma globulin, by serums of chickens 


by convalescent serums from IH cases. Control 
inoculations of heat-inactivated acute serums, 
convalescent serums, and icteric serum from cages 
of obstructive jaundice did not induce histiocyte 
counts in excess of the normal limits. By this 
technique, all of the agents of IH origin were 
homologous antigenically. 


1346. Adaptation of HeLa cells (Gey) to horse 
serum. CHARLES C. RANDALL. Div. of Bac- 
teriology, Dept. of Pathology, Vanderbilt Univ., 
Nashville, Tenn. 

Gey’s human epithelial cells, strain HeLa, are 
well-known and may be maintained without 
difficulty in tissue culture. Scherer and Syverton 
in a series of papers have emphasized the wide 
viral range of this host cell. There are no reports 
of the continuous propagation of HeLa cells 
without human serum or ascitic fluid. In this 
laboratory the stock strain is maintained in ascitic 
fluid. Preliminary experiments indicated that the 
strain could not be maintained in varying con- 
centrations of horse serum more than 4-5 moni 
W. F. Scherer is in agreement (personal commuii- 
cations). In subsequent studies cells were sub- 
cultured at 34-35°C every 10-14 days over a period 
of 7 mon. in a mixture of decrements of ascitic 
fluid and increments of horse serum, embryo ex‘ 
tract remaining constant. For the past 8 mom 
the strain has been subcultured approximately 
every 10 days in 40% horse serum, 20% chict 
embryo juice and 40% salt solution (Earle’s) 
Enumeration of cells suspended in trypsin shor 
an approximate 5-fold increase for each cultum 
period which compares favorably with growth it 
human ascitic fluid. Comparative morphology 0 
the cells grown in the two media will be discussed 
The present adaptation of HeLa cells may offe 
advantages both in the economy of culture main 
tenance and in certain viral studies. The com 
parative susceptibility of this line of cells t 
viruses remains to be determined. (Aided by gran 
from Grayson Fndn.) 


1347. In vitro susceptibility of adult hors 
tissue to equine abortion virus. CHARLES | 
RANDALL. Div. of Bacteriology, Dept. of P 
thology, Vanderbilt Univ., Nashville, Tenn. 
According to the available literature, the age 

of equine virus abortion produces lesions only 

the aborted fetus. In the natural disease infect 
cells of liver, lung and spleen contain intranucle 
inclusions. In the present study, utilizing ¢ 

Maitland technique, adult lung, spleen, fz/lopif 

tube and chorio-allantoic membrane were mai 

tained in flasks at 37.5°C. Flasks inoculated wi 
abortion virus and appropriate controls were 

cubated for 48-72 hr. Representative tissus W 
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fixed and stained with H and E. Initially all the 
virus inoculated tissues contained inclusions; 
however, necrosis was such in both control and 
inoculated lung, spleen and chorio-allantois that 
these preparations were not selected for serial 
passige. The epithelial lining of the tube was 
remarkably viable and contained numerous intra- 
nuclear inclusions. These effects have been pro- 
duced regularly through 8 serial passages.’ This 
material inoculated into flask preparations of 
fetal horse lung and spleen resulted in numerous 
intranuclear inclusions. (Aided by grant from 
Grayson Fndn.) 


1348. Study of the L.E. phenomenon in in- 
vestigative lesions in patients with acute 
disseminated lupus erythematosus. J. W. 
Resuck. Dept. of Labs. Henry Ford Hospital, 
Detroit, Mich. 

Six experimental lesions were followed in 4 
patients suffering with acute disseminated lupus 
erythematosus. In each the marrow L.E. test was 
positive. The epithelium was scraped away from 
a small area in the skin of the forearm. Diphtheria 
oxoid (5 ml) was placed on the exposed papillary 
ayer of the corium to increase local toxicity. 
over-slip samples of the exudative cells were ob- 
ined every few hours and were examined for 

_E. cells. In the first patient with acute dis- 
seminated lupus, the lesion failed to present L.E. 
ells, although her marrow test was positive. In 
etrospect, the patient was in a state of thera- 
peutic adrenal hypercorticism and the phago- 
ytosis-inhibiting powers of cortisone and hydro- 
ortisone are now known. In the subsequent 3 


.Mpatients with the disease, 2 exhibited L.E. cells 


their experimental lesions with only diphtheria 
oxoid as the excitant, while 2 lesions in the fourth 
patient contained L.E. cells only after the local 
pplication of her own L.E.-factor containing 
rum. Addition of their own necrotizing-factor- 


Montaining sera to lesions of the 2 patients who had 


gs were 
38ucs Ww 


reviously contained L.E. cells resulted in necrosis 
f the exudative cells. Necrotized neutrophils 
erved as customary donors of free waxy nuclei 
0 the exudates and surviving neutrophils served 
8 the phagocytic hosts to make up completed 
E. cells. The ability of the individual patient 
0 produce the cellular lesions of disseminate 
pus could be assessed within the patient himself 
h the course of his disease. 


49, Reticulum response to methylcholan- 


threne: observations in skin of chicken. 
R. H. Riapon. Lab. of Exptl. Pathology, Univ. 
of Texas Med. Branch, Galveston, Tex. 

The local proliferation of reticulum and groups 
lymphocytes in and about areas of tumor 

rowths in the skin of ducks following the local 

plication of methylcholanthrene (Arch. Path. 
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54: 369, 1952; Southern Med. J. 47: 303, 1954) has 
stimulated our interest in the pathogenesis of this 
response. Young chicks have been used. A 0.25% 
acetone solution of methylcholanthrene was ap- 
plied locally to the skin of the body for 20-30 days. 
During the latter period of treatment and for at 
least 60 days thereafter subcutaneous nodules, 
approximately 1 mm in diameter, occurred in 
some of the birds. Sometimes a proliferation of 
reticulum also was present about these local 
nodules of lymphocytes. In several of the chickens 
there also were nodules 5-10 mm with superficial 
ulceration. These were squamous cell carcinomas 
accompanied by marked proliferation of reticulum 
and many groups of lymphocytes. This histological 
material has given us an opportunity to observe 
the development of reticulum. From these ob- 
servations it is suggested that methylcholanthrene 
stimulates the production of reticulum in a similar 
manner as it produces a proliferation of squamous 
cells (squamous cell carcinomas), endothelial 
lined channels (hemangiomas) and nerve elements 
(Pacinian corpuscle tumors, ganglioneuromas and 
neurofibromas) in the skin of ducks treated with 
methylcholanthrene. 


1350. Electron microscopic observations on 
sectioned white blood cells and platelets. 
JaMEsS F. Rinewart. Dept. of Pathology, Univ. 
of California School of Medicine, San Francisco. 
The fine structure of white blood cells and 

platelets, as revealed by electron microscopic 

examination of ultrathin sections of normal and 
leucemic blood and bone marrow, is recorded. 

Blood or tissues were fixed in 1% buffered osmium- 

tetroxide, dehydrated, embedded in n-butyl 

methacrylate, sectioned in the range of .05u, 
and examined in an RCA electron microscope. 

Nuclei exhibit fine punctate or beaded linear 

structures of high electron density variously ag- 

gregated in a less dense nucleoplasm. The detail 
of the fine cytoplasmic structure of the several 
types of white blood cells and platelets is described 
and illustrated. Monocytes contain prominent 
mitochondria, numerous cytoplasmic vesicles 
and frequently a prominent Golgi apparatus. 
Lymphocytes contain many fine cytoplasmic 
particles of low electron density, a few fine parti- 
cles of greater density, and scattered mitochon- 
dria. The large granules of the eosinophilic leuco- 
cytes are of high and irregular density. The 
granules of basophils are somewhat smaller and 
tend to be vesicular. Neutrophilic granules vary 
in size and are much smaller. A differentiated zone 
of cytoplasm consisting of vesicles and lamellar 
structures (Golgi apparatus) may be seen in some 
sections of the granular leucocytes; it is more 
prominent in the younger forms. The granular 
components of the blood platelets are about the 
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same size as those of the neutrophilic leucocytes. 
Agglutinated platelets form a beautifully compact 
mosaic of interlocked units. Evidence is presented 
that the ‘specific’ granules of the neutrophilic, 
basophilic and eosinophilic leucocytes as well as 
those of blood platelets are derived from mito- 
chondria. (Aided by a grant from the American 
Cancer Society.) 


1351. Role of the properdin system in whole 
body irradiation. Oscar A. Ross,* ALAN R. 
Moritz, CATHERINE J. WALKER,* LEONA WuRz,* 
Earu W. Topp* anp Louis PILLeMER. Inst. of 
Pathology, Western Reserve Univ., Cleveland, 
Ohio. 

The effects of whole body irradiation on the 
serum properdin system of rats and mice and of 
parenteral properdin administration following 
irradiation on expected death rates have been 
studied. Following total body irradiation, the 
serum properdin falls rapidly to under 30% of 
pre-irradiation levels. The properdin levels re- 
turn gradually to near normal levels within a 
few weeks depending on the r dose. Purified bovine 
and human properdin injected intravenously into 
irradiated rats and mice significantly protect 
against Lp 100/30 day and Lp 100/6 day doses. The 
degree of protection depends on the dose, route 
and time of administration of properdin. Proper- 
din treated mice which were protected against 820 
r whole body irradiation gained weight and re- 
mained healthy for at least three months after 
irradiation. Zymozan, which combines. with 
properdin in vitro, when injected intravenously 
into rats and mice causes an initial reduction in 
serum properdin followed by a return to normal or 
above normal levels. Zymosan injected before or 
after irradiation increases or decreases the lethal 
effects of irradiation depending on the time, dose 
and route of injection of xymosan. The implica- 
tions of these studies in relation to the protection 
afforded by the properdin system against post- 
irradiation bacteremia and toxemia will be con- 
sidered. Bacteriological and hematological studies 
on irradiated mice and rats treated with properdin 
will also be discussed. 


1352. Effects of explosive decompression 
on mammalian tissue in vitro. ALBERT 
ScHWEITZER* AND GEORGE M. Hass. Rush Lab. 
of Pathology, Presbyterian Hosp., Chicago, Ill. 
A ‘cytolyzer’ was constructed using the principle 

of high gaseous compression with nitrogen and/or 

carbon dioxide followed by prompt decompression 
by means of a ‘quick-release’ valve, designed to 
open fully in 739 second after a solenoid pilot 
valve was activated. The effect of explosive de- 
compression from a maximum of 150 to 1 atmos- 
phere of pressure on structure of mammalian 
tissues was studied in vitro. Small pieces of guinea 
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pig tissues were placed in the ‘cytolyzer.’ ‘I'hey 
were compressed with 150 atmosphere or less 
of nitrogen and/or dehydrated carbon dioxide 
for 1-6 hr. Following explosive decompression the 
tissues were prepared for microscopic study by 
standard histological techniques. During maxi- 
mum pressure reduction there was virtually total 
disintegration of some tissues through interstitial 
expansion of dissolved gases. Lesser effects were 
roughly proportional to the rate and magnitude of 
pressure reduction. The effect of explosive de- 
compression was most conspicuous in the central 
nervous system, liver, adrenal and cardiac muscle. 
Adipose tissue was relatively unaffected. One 
atmosphere of dehydrated carbon dioxide had an 
histolytic effect similar to about 2 atmospheres of 
nitrogen. The relationship of solubility of gas in 
protoplasm, pressure gradient, and rate of de- 
compression to bubble formation which was 
conspicuous between cells and meager or absent 
in the cytoplasm and nuclei of most cells was of 
particular interest. Reproducible intercellular 
dissection of many tissues was possible but the 
predicted degree of disintegration of cytoplasmic 
and nuclear structure has not been obtained. 


1353. Trypanosoma cruzi infection in Indian 
monkey. Harry SENECA* AND ABNER WOLF. 
Depts. of Pathology, Neurology and Urology, 
College of Physicians and Surgeons, Columbia 
Univ., New York City. 

Cortisone given to Macacus rhesus monkeys in- 
ported from India in a successful attempt to abort 
experimental disseminated encephalomyelitis pro- 
duced by the inoculation of brain emulsion with 
adjuvants resulted in the activation of a latent 
trypanosomiasis. The morphology of this flagellate 
in the peripheral circulation of the host was ver) 
like that of Trypanosoma cruzi. It occurred in the 
leishmania stage in heart muscle, brain and othe 
organs. A suspension of skeletal muscle obtained 
by biopsy from one of these monkeys was inocu 
lated into Seneca hemoflagellate medium and th 
trypanosome grew in a week to ten days. Intra 
peritoneal injections of such cultures into db 
mice treated with cortisone gave rise to an inten 
peripheral parasitemia and resulted in deat 
Rhodnius prolizus and Triatoma gerstaeker’ bu 
could be infected by feeding on infected db:. mic 
the trypanosomes ap pearing in the rectal di 
charges in 17 and 32 days, respectively. F abbit 
immunized against two standard strains 
cruzi and the trypanosome from the 
monkey cross agglutinated in 1:640 to 1: 128: 
and agglutination absorption tests showe | 
there was complete absorption of aggl:tinil 
between the standard trypanosome strai:s 4 
that obtained from the Indian monkey 
phological, cultural, biological, immunc!ogi¢ 
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and arthropod data, therefore, support the con- 
clusion that the trypanosome from the Indian 
money is Trypanosoma cruzt. 


1334. Serum inhibition of viral induced 
anomalies. H. H. SHear,* H. D. Heatu,* D. T. 
ImMaGawA* AND J. M. Apams. Dept. of Pediatrics, 
Sciool of Medicine, Univ. of California at Los 
Angeles, and VA Hosp., Long Beach, Calif. 

In the course of studies concerned with con- 
genital encephalitis, it has been found that the 
teratogenic and/or lethal effects upon the de- 
veloping chick embryo produced by infection with 
influenza virus may be a) completely eliminated 
by neutralization of the virus in vitro or b) mark- 
edly impeded zn ovo, by the employment of specific 
antiserum. Experimentally, in all cases in which 
influenza PR8 virus was injected through the 
vitelline membrane covering the 48-hr. chick 
embryo, a syndrome of developmental abnormali- 
ies characterized by spinal flexion, microcephaly, 
and occasional ocular defects was observed. This 
yas followed invariably by death of the embryo, 
he survival time being dependent upon the con- 
entration of the virus employed. However, when 
embryos received an inoculum consisting of virus 
and influenza-immune rabbit serum, which had 
een previously incubated in admixture, they 
developed normally. This protective effect, due 
0 neutralization of the virus in vitro, did not 
pecur when normal rabbit serum was substituted 
or the antiserum. In attempts to neutralize the 
irus in ovo, marked protection from the detri- 


Mental effects of the virus was obtained by pre- 


reatment of the embryos with influenza-immune 
serum injected 1 hr. prior to virus inoculation. 
similarly, when embryos were treated with anti- 
erum, 1, 2, 5 or 8 hr. after virus injection there 
yas a decreased incidence in detectable abnormali- 


mies as well as a general increase in survival time. 


he protective effect diminished with an in- 
teased time lapse before administration of the 
ntiserum. 


395. Electronic mechanism of intercellular 
transmission of motor nerve impulses. 
Jean Sick (introduced by IsraEL Davipsonn). 
Dept. of Physiology and Pharmacology, Chicago 
Med. School, Chicago, Ill. 

The mechanism of junctional transmission of 


. merve impulses has been interpreted by two 


eories, electrical and chemical. A single hy- 
othesis is proposed that coordinates both views. 
stu'y of the various molecules that can be sub- 
ituted for the. transmitter (ACh) emphasises 
eir dipolar ion structure: one electron-attract- 
hg ceiiter (always ammonium) and one electron- 
Onating center (usually oxygen). The electro- 
hilie pole would then be attracted by a reactive 
enter (negatiwely charged) of the pre-junctional 
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cell and the nucleophilic pole by a reactive center 
(positively charged) of the post-junctional cell. 
The intercellular transmission of the impulse is 
an electric exchange mediated by an electronic 
displacement between two nerve cells and the 
two poles of the transmitter. This phenomenon 
occurs in all nervous structures except perhaps 
post-ganglionic sympathetic fibers. The structure 
of the two carbon chain isolating the two active 
centers determines whether the transmitter will 
act at post-ganglionic parasympathetic sites or 
elsewhere. Depolarizing substances (decame- 
thonium) are solely electrophilic ions; they with- 
draw electrons from the negatively charged 
centers; their effect is actually similar to that of a 
cathodal current applied at the end-plate. Non- 
depolarizing blocking agents (curare, atropine) 
are dipolar ions but stay fixed on the oppositely 
charged centers between two cells: they conse- 
quently do not imbalance the electric equilibrium 
of the cells. Anti-curare and anti-cholinesterase 
substances, devoid of intercellular transmitting 
action, are dipolar ions, whose two active centers 
are conjugated, allowing internal electronic com- 
pensation (resonance). 


1356. Comparative study of effects of an os- 
motic diuretic on hypertension and vascu- 
lar lesions produced by methylandrostene- 
diol and desoxycorticosterone acetate in 
rat. FLoyp R. SKELTON. Dept. of Pathology and 
Oncology, Univ. of Kansas, School of Medicine, 
Kansas City. 

Previous experiments (SKELTON, Endocrinology 
53: 492, 1953) have shown that methylandrostene- 
diol produces hypertension and cardiovascular- 
renal lesions in the intact rat which are essentially 
identical to those produced by desoxycortico- 
sterone acetate. Inasmuch as 3-methylglucose, an 
osmotic diuretic, has been reported (SKELTON, 
Endocrinology 55: 288, 1954) to potentiate the 
actions of desoxycorticosterone acetate, the 
present experiment was performed to study the 
effect of urea, another osmotic diuretic, on the 
hypertension and vascular lesions produced by 
both methylandrostenediol and _ desoxycorti- 
costerone acetate. Desoxycorticosterone acetate 
(2 mg) and methylandrostenediol (10 mg) were 
administered daily for 6 weeks to rats fed either a 
standard diet or one containing 20% urea. One 
per cent NaCl was the drinking fluid and intake 
was measured daily and blood pressure weekly. 
At the conclusion of the experiment all organs 
were weighed, fixed and studied histologically. 
Urea had no detectable effect on blood pressure 
but produced significant renal and cardiac hyper- 
trophy although no lesions were observed micro- 
scopically. Both methylandrostenediol and des- 
oxycorticosterone acetate produced hypertension 
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accompanied by marked renal and cardiac hyper- 
trophy and extensive vascular lesions. Urea ad- 
ministration partially inhibited the hypertension 
and vascular changes produced by methylandro- 
stenediol but potentiated these changes and in- 
creased the toxic manifestations of desoxycorti- 
costerone acetate. Methylandrostenediol alone 
produced a significant adrenal hypertrophy which 
was inhibited by urea. A description of the histo- 
pathologic changes will be presented with a dis- 
cussion of the significance of the experimental 
results. 


1357. Lymphocytic aggregates in aging or- 
gans. SHELDON C. Sommers. Lab. of Pathology, 
Massachusetts Memorial Hosps., Boston. 

With age, foci of lymphocytes, usually unor- 
ganized and without germinal centers, are ob- 
served to collect in human hepatic portal areas, 
adrenal medulla, kidney cortex, thyroid gland, 
peribronchial connective tissue and in various 
other organs. Such aggregates may be regarded 
as indicative of chronic inflammation, but the 
absence of significant numbers of other types of 
leucocytes including plasma cells opposes this 
conclusion. Degenerative local dissolutions of the 
basement membranes and ground substances 
that normally surround parenchymal cells are 
demonstrable by newer staining techniques, 
adjacent to the groups of lymphocytes. Exposure 
of parenchymal cell proteins and their breakdown 
products to the internal environment without 
intervening ground substance envelopes is sug- 
gested as the stimulus attracting lymphocytes. 
Lack of significant antigenic activity of autologous 
proteins and their split-products is discussed as 
explaining the absence of any accompanying 
transitional or mature plasma cell infiltrates. 


1358. Radiopathology of islets of Langerhans 
in rats. J. F. SpALDING* ANpD C. C. LUSHBAUGH. 
Los Alamos Scientific Lab., Univ. of California, 
Los Alamos, N. Mez. 

Although the pancreas and the islets of Langer- 
hans are radioresistant, ionizing radiations have 
a necrotizing effect upon the islets when the whole 
body is exposed to 2500r or more. This effect is 
not species specific since mice, rats and monkeys 
show a similar sequence of changes at about the 
same dosage threshold. The alpha cells are more 
sensitive than the beta cells. Necrosis occurs in 
them at 2500r while more than 5000r are required 
to produce similar changes in the beta cells. The 
changes in both kinds of cells occur within 8 hr. 
after exposure and at the lower doses have dis- 
appeared after 24 hr. or less. For example, 4 hr. 
after 10,000r all alpha cells are necrotic while 20 
hr. later, unless special stains are used to show the 
absence of the alpha cells, the islet appears to be 
normal. The LDs5o of rat pancreatic beta cells was 


FEDERATION PROCEEDINGS 


Volume 14 


found to be approximately 20,000r of gamma rays 
delivered to the total body. At this dose and above 
the debris of the necrotic beta cells persists as 
lakes between atrophic cords of beta cells giving 
the islet a reticulated appearance. Doses greater 
than 50,000r produce total islet necrosis within | 
hr. These observations would appear to indicate 
that functionally significant endocrine changes of 
islet origin may play a role in the lethal syndrome 
following massive doses of ionizing radiations. 


1359. Effects of ‘Lathyrus odoratus peas on 
reproduction in the rat. F. W. SrTamuzr 
(introduced by E. D. Warner). Dept. of Pa- 
thology, Univ. of Iowa, Iowa City. 

Diets containing Lathyrus odoratus peas or cer- 
tain nitrile compounds related to the active com- 
ponent isolated from the pea by Schilling and 
Strong (J. Am. Chem. Soc. 76: 2848, 1954) were 
studied with regard to fertility, pregnancy, and 
lactation in albino rats. Adult rats of both sexes 
remained in apparént good health for several 
months on a stock ration (Rockland) with 50% 
added pea meal. They displayed normal mating 
activity, and the females readily conceived. Nurs- 
ing females suckled young which grew and de- 
veloped normally. Pregnant females on this diet 
failed to produce viable young. No injurious effect 
on the feti was elicited during the first 16 gesta- 
tional days, but fetal maldevelopment and death 
ensued rapidly if the diet was given beyond this 
stage of pregnancy. Diets containing as little as 
20% of the pea meal were lethal for the feti if 
begun by the 17th gestational day. At the lower 
concentrations of the pea, many young were born 
intact, but dead or dying. They were hydropic and 
fragile, with generally poor development of meso- 


dermal tissues. Ruptured aortic aneurysm with® . 


bilateral hemothorax was a common cause of 
death. At higher concentrations of the pea, severe 
spinal deformities were seen in several instances. 
Several synthetic nitrile compounds produced 
toxic effects similar to the pea. The most effective 
of these, -aminopropionitrile, at a 0.05% concen- 
tration in the diet was equal in effect to the 
pea diet. 


1360. Atherosclerosis in monkeys with levels 
of serum cholesterol within the ‘‘so-called 
normal’’ human range. C. Bruce TayYLor 
R. D. LANGDELL* ANnp G. E. Cox.* Rush /.ab. 0 
Pathology, Presbyterian Hosp., Chicago, I'!. ant yi 
Dept. of Pathology, Univ. of North Cavolina 
School of Medicine, Chapel Hill. 
Atherosclerosis has been induced in monkey 

with maximal levels of serum cholesterol rangitt 

from 250 to 375 mg/100 ml. Arterial injury Ww 
produced by freezing small segments with expand 

ing carbon dioxide (Arch. Path. 49: 623, 1950 

In mildly hypercholesterolemic monkeys (seru 
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cholesterol, range 175-375 mg/100 ml; average, 
950 mg/100 ml) intimal arterial scars at injured 
sites showed deposition of lipids (atherosclerosis). 
Uniniured arterial tissue showed no atherosclero- 
sis. In control animals (serum cholesterol, range 
100-150 mg/100 cc) injured areas showed excellent 
intimal scars with no localization of lipids. These 
data provide the basis for a discussion of new con- 
cepts concerning the pathogenesis of human 
atherosclerosis, often occurring with maximal 
serum cholesterol levels ranging from 250 to 375 
mg/100 ml. (Supported by The American Heart 
Assn., the Life Insurance Med. Research Fund 
and the Otho 8.A. Sprague Memorial Inst.) 


1361. Insulin inactivation by liver extracts. 
H. H. Tomizawa,* H. T. Narawara,* Y. D. 
HatsEy* aND R. H. Wruitams. Dept. of Medi- 
cine, Univ. of Washington School of Medicine, 
Seattle. 

Studies in this laboratory strongly suggest that 
insulin is proteolytically inactivated by rat liver 
extract and that the enzyme system involved has 
sme degree of substrate specificity (J. Am. 

hem. Soc. 76: 3357, 1954; J. Biol. Chem. in press). 

An assay has been developed for measuring this 

enzymatic activity using insulin-I'*! with added 

insulin as substrate. Activity is expressed as the 
percentage of radioactivity in the trichloroacetic 
acid supernatant/mg ‘enzyme’ protein/5 min. 
neubation time. Upon subcellular fractionation 
of rat or beef liver, most of the enzyme activity 
was found in the residual supernatant fraction. 

Before using beef liver as the starting material 
nthe purification of the enzyme system, substrate 

specificity studies were carried out with this ma- 
erlal. The effect of equimolar, rather than equal 

veight quantities of various purified proteins on 
he rate of degradation of insulin-I'*! was de- 

emined at levels at which insulin caused a 

marked diminution in rate. The effects of the pro- 
eins used were approximately as follows: insulin 

br a-corticotropin > a-casein > glucagon > B- 
asein or growth hormone. a-Lactalbumin, ribo- 

luclease and human serum albumin had negli- 

ible effects. Although those proteins affecting 


ale rate may be inhibitors of the enzyme system, 


is a greater likelihood that they were acting as 
ubstrates. Work on the purification of the enzyme 
stem and on the points of cleavage of insulin 
y it will be discussed. 


362. Urinary excretion of Co-labeled vita- 
min By» as test for intrinsic factor activity. 
M. Torporex,* R. C. BrsHop,* N. A. NeLson* 
AND F. H. Berney. Simpson Memorial Inst., 
Univ. of Michigan, Ann Arbor. 

Measurement of radioactivity in the urine of 
fmicious anemia patients after oral administra- 
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tion of radioactive Bi. (Co®Bi2) and test ma- 
terials, according to the procedure described by 
Schilling, has been used in this laboratory as a 
means of quantitating the intrinsic factor (I.F.) 
activity of the preparations under test. Although 
this method may be helpful in the determination of 
I.F. deficiency and in testing I.F. preparations, 
certain observations indicate the need for caution 
in interpreting data obtained with it. When 0.5 
ue of Co® supplied in 2.34 ug of Bi is given orally 
without I.F. to patients having pernicious anemia, 
some of the subjects will excrete, following the 
flushing dose of non-radioactive Biz, between 1% 
and 2% of the radioactivity administered. Some 
intrinsic factor preparations, demonstrated to be 
clinically potent, have little influence on the ab- 
sorption of simultaneously administered CoB: 
as indicated by the observation tliat the percent- 
age of radioactivity excreted with these prepara- 
tions is also of the order of 1% to 2%. However, 
an explanation of this apparent paradox may lie 
in the preferential absorption of the small amount 
of stable Biz already present in such preparations 
in bound form. Although the relationship between 
I.F. activity and percentage absorption of Biz, 
as measured by radioactivity excretion, is not 
stoichiometric, an optimum ratio of I.F. to Bie 
appears to exist which when exceeded is attended 
by diminished percentage absorption of Bie. 


1363. Incorporation of sulfur®-labeled sul- 
fate in healing wounds and in platelets of 
normal and scorbutic guinea pigs. A. C. 
Upton, T. T. OpeE.u, Jr.,* anp W. D. Gups.* 
Biology Div., Oak Ridge Natl. Lab., Oak Ridge, 
Tenn. 

Experimental wounds consisting of the excision 
of a small amount of thigh muscle were produced 
in scorbutic guinea pigs( on the 12th day after 
beginning a scorbutigenic diet) and in nonscor- 
butic controls. Four days after wounding, 170 
uc/kg of S*-sodium sulfate was injected sub- 
cutaneously. Twenty-four hours postinjection, 
the animals were exsanguinated, the blood col- 
lected, and the platelets separated from whole 
blood by differential centrifugation. Concurrently, 
tissue samples were taken from the healing wound, 
bone marrow, and other organs for histological 
examination and autoradiography. Incorporation 
of radioactive sulfur in the granulation tissue of 
the wounds was maximal in the areas of most 
active collagen formation, as judged by autoradio- 
grams. Relatively little uptake was observed in 
the absence of reticulum fibers, incorporation 
being minimal in the vicinity of immature fibro- 
blasts and in the afibrillar scorbutic granulation 
tissue. The labeling by radiosulfur of the platelets 
in scorbutic animals was similar to that in con- 
trols. 
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1364. Abnormal tryptophan metabolism in 
various diseases particularly hyperthy- 
roidism and its relation to vitamin B6. 
M. WacustTeIn AND S. LoBe..* Div. of Labs., 
St. Catherine’s Hosp. Brooklyn, N. Y. 

A positive diazo reaction in the urine may 
indicate the presence of the abnormal tryptophan 
metabolite 3-hydroxy-kynurenine (MEKINo et al. 
Nature 977: 1952). In 3,800 urine specimens from 
3,500 consecutive admission, a positive diazo 
reaction was found in 15 cases. Chromatographic 
analysis of these urines indicated the presence of 
abnormal metabolites in 7. Four of these cases 
(acute lupus erythematosus, trichinosis, tubercu- 
losis and aleukemic myelosis) were febrile, 3 
(carcinoma of the ovary and 2 with cardiac failure 
due to hypertensive heart disease) were afebrile. 
In addition to 3-hydroxy-kynurenine the chro- 
matograms revealed fluorescent spots which 
appeared to be due to kynurenine, acetylated 
kynurenine, kynurenic acid as well as several other 
spots as yet not identified. Patients with various 
diseases whose urines gave a negative diazo re- 
action, were then given 10 gm dl-tryptophan. The 
chromatograms of urine specimens of normal 
control subjects, following such a tryptophan 
load test contain fluorescent spots indicative of 
kynurenine as well as kynurenic acid and acetyl- 
ated kynurenine. The urines of some patients, on 
the other hand, showed many more fluorescent 
spots which included in addition free and acetyl- 
ated 3-hydroxy-kynurenine. The excretion of 
xanthurenic acid varied between 0 and 85 mg 
in the 24-hr. specimens following the ingestion 
of tryptophan. Such abnormality was so far found 
in cases of severe hyperthyroidism, Lupus erythe- 
matosus in remission, and in patients with fever 
due to infections. The oral administration of 25 
mg of pyrodine hydrochloride given shortly before 
the load test markedly suppressed the appearance 
of the abnormal metabolites. A similar abnormal 
tryptophan excretion pattern which can be in- 
fluenced by vitamin B6 has been previously re- 
ported in pregnant women (Proc. Soc. Exper. 
Biol. & Med. 86: 624, 1954). The possible relation- 
ship of disturbed tryptophan metabolism to a 
vitamin B6 deficiency conditioned by various 
disease states will be discussed. 


1365. Digestion of caseous tubercles by leuco- 
cytic proteinase. CHARLES WEISS AND JOSEPH 
TABACHNICK.* Dept. of Microbiology, Albert Ein- 
stein Med. Ctr., Northern Div., Philadelphia, Pa. 
Although Huebschmann, Pagel, Miller, Long, 

Opie and Rich have discussed the possible role of 

leucocytes in the softening of tubercles, this sub- 

ject has never been experimentally investigated. 

One of the obstacles to in vitro studies has been 

the difficulty in obtaining amounts of different 
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varieties of WBC from which sufficient en :yme 
could be extracted. By modifying the method of 
Lucké et al. (1933) it was possible to obtain from 
the abdominal cavity of each of several 2000 gm, 
rabbits, 3-4 gm, wet weight of young WBC Pon. 
der) containing 90-95% PMN. These cells were 
washed with saline and disrupted by grinding with 
powdered quartz glass. After extraction of the 
cellular debris in distilled H.O at 4°C for 1S hr. 
a highly potent proteinase (with an optimum pu 
3.5-4.0) was precipitated from the clear super. 
natant by addition of 50-80% (NH4)2SO, at 4°C. 
Discrete caseous tubercles were obtained from the 
lungs of rabbits which had been infected with a 
virulent Ravenel culture of M. tuberculosis by 
the air-borne method of Wells. Prior to enzymatic 
tests the dried tubercles were washed repeatedly 
to remove acid soluble material and nucleases. 
The tubercle nucleases, however, produced con- 
pounds which interfered in the tests for free 
amino acids by the 280 my readings and the copper 
method of Spies. This was shown by low 280/260 
ratios (1 or < 1) of TCA extracts from tubercles 
as compared to ratios of 1.8 to 1.9 for PMN pro- 
teinase acting on urea-denatured hemoglobin. 
The PMN proteinase concentrates from normal 
and tuberculous rabbits were adjusted to equal 
the activity of 5y/ml of crystalline trypsin and 
papsin and comparative studies were made. 
Kjeldahl N showed that approximately 20% of 
the tubercle protein was digested by the PMN 
proteinase from both normal and _ tuberculow 
rabbits. The significance of these results will be 
discussed. (Supported by a grant from the Re. 
search Committee of the Albert Einstein Medical 
Center. Dr. Herbert L. Ratcliffe infected the 
animals in his Wells apparatus for quantitative 
airborne infection at the Zoological Gardens, 
Philadelphia.) 


1366. Survival and growth of tetrazolium 
treated tumor cells. GrorGe Z. WI:1AMs 
Natl. Cancer Inst., Bethesda, Md. 

A series of 20 tetrazolium derivatives weré 
synthesized altering the groups in the para) heny 
positions. Their ultraviolet absorption «urves 
and solubilities were recorded. Krebs 2 mous 
tumor free-cells were incubated in vitro ‘or 
min. with varying doses of these deriv tives 
washed free of excess tetrazolium and inoc late( 
intraperitoneally into mice. The frequecy ° 
tumor take and the rate of growth were deter 
mined and correlated with the presence of intra 
cellular formazan. 0.1 Molar concentration of th 
parent compound, triphenyl tetrazoliun , if 
hibits all takes and growth; 0.05 molar conc »ntr‘ 
tion has no effect on frequency of takes or 9% 
growth which is the same as that in the uni eate 
control group. Almost every cell contains maim 
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forriazan saturated droplets. Certain of the de- 
rivaiives are not reduced in these cells. These 
are he 5 pheny! aliphatic substituted compounds 
and some of the nitropheny] derivatives. Addition 
of soecific substrates such as sodium succinate 
failed to influence reduction. Differences in the 
elects of the derivatives on cell survival and 
grow th are described and the possible relation to 
stru'ture and solubility of these compounds is 
dise.ssed. 


1367. Correlation of morphology and anti- 
toxin producing ability of lymphatic tis- 
sues following gamma irradiation and 
transplantation techniques in mice. WIL- 
uAM L. Wriurams,* RicHarp D. StToNnEer* 
AND Wiiu1aAM M. Hate. Div. of Pathology and 
Microbiology, Univ. of Tennessee, Memphis, 
and Div. of Bacteriology and Virology, Dept. 
of Medicine, Brookhaven Natl. Lab., Upton, 
oe me « 

The antitoxin producing ability of the thymus, 
spleen and lymph nodes have been demonstrated 
by Hale and Stoner by transplanting normal 
tissues into the anterior chamber of infection-free 
mice which have been given total body gamma 
irradiation from a cobalt-60 source. The histology 
of these transplants will be described. The effect 
of age of the donor mice with particular reference 
to the thymus will be discussed. The effects of 
external radiation and internally administered 
radioactive materials on the spleen, thymus and 
lymph nodes of mice have been reviewed by Mur- 
ray and De Bruyn in 1948 (Histopathology of Ir- 
radiation, National Nuclear Energy Series). A 
detailed description of the changes in these 


3'gans in infection-free mice treated with 650 


rep, total body dosage from a cobalt-60 source 
will be correlated with the early decreasing and 
later increasing ability of the animals to respond 
to a secondary stimulus. This dosage level of 
gamma irradiation produce necrosis of small and 


gnedium sized lymphocytes as early as 3 hr. post- 


irradiation. This has become extensive at 6 hr. 


Early changes of nuclear swelling and karyolysis 
@@°! reticular cells are demonstrable by 7 hr. 


1368. Inclusion bodies in cells of liver of 
mouse after carbon tetrachloride poison- 
ing. J. WALTER WILson AND Ewizapetu H. 
Le: uc.* Biological Lab., Brown Univ., Provi- 
dence, R. I. ‘ 

Sul cutaneous injection of 0.1 cc of a 40% solu- 
ion of carbon tetrachloride in sesame oil in adult 
ice -s followed by central necrosis of the liver. 
wen! y-four hours after treatment the central 
ells .f the lobule are homogeneously eosinophilic 
vith :.o more than ghosts of nuclei visible, whereas 
he midzonal and peripheral cells are relatively 
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unchanged. In some of the latter, surviving cells, 
however, spherical inclusion bodies occur in the 
cytoplasm or in the nucleus or, frequently, in- 
denting the nucleus in such a way that they may 
be more or less completely surrounded by it and 
appear as though they were being either engulfed 
or extruded by it. Thus, the site of origin is not 
clear. During the period when these spherical 
bodies appear the nuclei become misshapen and 
irregularly shrunken, which suggests a loss of 
turgor and of substance and which, in turn, might 
support the view that the inclusion bodies are of 
nuclear origin. The inclusions vary in size from 
small granules to large spheres nearly the size of 
nuclei, but most average roughly 10 u in diameter. 
They are slightly eosinophilic and intensely 
periodic acid-Shiff positive. Their form and the 
occasional appearance of vacuoles in them suggest 
a semi-fluid consistency. The relation of these 
inclusions to similar inclusions that have been 
described following other experimental treatments 
will be discussed. 


1369. Effects of acute dietary imbalances on 
serum cholesterol and lipid phosphorus 
concentrations in rat. RoBERT W. WIssLER, 
Katuryn H. Soutrs,* Marsorie A. ScHROE- 
DER* AND WiLL1AM L. BrapForp, JR.* Dept. 
of Pathology, Univ. of Chicago, Chicago, Ill. 
Groups of adult male rats have been force-fed 

various high calorie liquid rations by stomach 
tube for periods up to 6 wk. The dietary variables 
have been fat, protein, carbohydrate, cholesterol, 
choline, methionine and phosphorus. The serum 
levels of cholesterol and lipid phosphorus were 
determined at frequent intervals. Data will be 
presented to demonstrate that a rise in the serum 
cholesterol and in some instances a rise in the 
serum cholesterol:lipid phosphorus ratio occurred 
when the rations were high in choline, cholesterol 
or lipid or were low in methionine, protein or 
phosphorus. The interrelationships of these 
dietary factors will be discussed and the impli- 
cations of the findings in relation to experimental 
atherosclerosis will be indicated. (Supported hv 
grant #* A374 from the PHS). 


1370. Effect of homologous antisera on growth 
and oxygen uptake in some bacteria. Don 
C. Woop, Jo—E ONo AND MERLE J. SELIN (in- 
troduced by Ricuarp H. Fo..ts, Jr.). Fort 
Douglas VA Hosp. and Dept. of Pathology, 
Univ. of Utah College of Medicine, Salt Lake City. 
The objective of this study was to determine 

the effect of homologous antisera on the oxygen 

consumption and growth rate of several bacteria 
other than those gram negative types which have 
previously been reported. The following bacteria 

were studied: B. subtilis, B. megatherium, M. 
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lysodeikticus and for comparison Z. coli. The effect 
of various concentrations of the agglutinating 
antibody was studied in regards to oxygen con- 
sumption and growth. Washed bacterial cultures 
were injected intravenously into rabbits to form 
specific antibodies. After agglutinin titers reached 
values from 1:640 to 1:1280 the immunologically 
active antisera were fractionated with ethanol by 
conventional methods. Using tryptocase soy broth 
as a medium, the bacteria were grown in Warburg 
flasks with the ethanol fraction from their homolo- 
gous antisera. Normal rabbit serum was frac- 
tionated and compared as controls. A very sig- 
nificant increase in oxygen consumption was ob- 
served in the flasks containing homologous anti- 
body over the controls. The increase in oxygen 
uptake appeared during the log phase of the bac- 
terial growth. The percentage increase in growth 
and oxygen consumption varied with the different 
organisms. The gram negative organism (E. coli) 
was more responsive to the stimulative effect of 
the antibody than were the 3 gram positive bac- 
teria. It was found that large amounts of specific 
antibody resulted in inhibition of oxygen uptake 
and a cessation of growth. The gram positive cells 
appeared to be more sensitive to this inhibitory 
characteristic than does the gram negative or- 
ganism. 


1371. Physiological studies on Chinese ham- 
ster, Cricetulus griseus. I. Response to 
total body x-irradiation. GEORGE YERGAN- 
1AN (introduced by StipNEY FarBER). Children’s 
Cancer Research Fndn., and Biology Dept., Boston 
Univ., Boston, Mass. 

Adult animals, weighing 25-35 gm, were exposed 
to total body x-irradiation for purposes of de- 
termining the LDs5o for a 30-day endpoint. These 
data dave enabled us to standardize exposures 
for use in a number of studies pertaining to hema- 
tological changes and blood circulation, induced 
chromosomal mutations and tumors, and in the 
preparations of hosts for transplantation of 
human neoplasms. Results from 2 different x-ray 
units will be discussed. The first source has the 
following radiation characteristics: 150 kv, 7 
ma, 100r/min., target distance of 25 em, and an 
inherent tube filtration equivalent to 0.6 mm 
aluminum. The LDs50/30 was calculated to be 1190 
+ 32r. The lethal range (0.0-100% mortality) was 
initiated at 900r and ended at 1400r. Fulton et al. 
(Blood 9: 1954), using the identical x-ray unit and 
comparable factors, found the LDso0/30 for the 
golden hamster, Mesocricetus auratus, to be 880 
+ Sr. The second machine, a deep therapy unit, 
was operated at 250 kv, 15 ma, 55r/min., target 
distance of 50 cm, and added filtration of 2 mm 
Cu and 1 mm Al. In this case, the LD50;30 was 
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estimated to be approximately 825r. The lethal 
range extended from 600r to 900r. These trials 
clearly demonstrated differences in the effective- 
ness of the two sources in causing lethal events, 
Several hematological changes resulting from 
radiation are discussed in another paper. 


1372. Physiological studies on Chinese ham. 
ster, Cricetulus griseus. II. A method for 
study of bleeding time in hamsters. Grorcr 
YERGANIAN, EpMuND KLEIN AND ALBERT Roy. 
(introduced by SipNEy Farser). Children’s 
Cancer Research Fndn., Boston, Mass. 
Micromanipulation is used to study the bleeding 

time in hamsters. The site of observation being 

employed is the cheek pouch of the Chinese ham- 
ster. After induction of anesthesia with Nem- 
butal, the cheek pouch is everted according to 
previously described methods of Lutz and Fulton 
for the golden hamster. A finely drawn out glass 
needle is attached to a Singer Micromanipulator. 

An attempt is made’to pierce a venule of from 2 

to 40 uw in diameter. Bleeding is observed under 

high power and timed with a stop-watch. Results 
show the bleeding time in normal animals to 

average 55 sec. with a spread from 20 sec. to 102 

sec. The average bleeding time in suitably pre- 

pared x-irradiated animals at the 7th to 9th post- 
irradiation is 340 sec. with a spread from 204 to 

480 sec. Irradiated animals show only a slight rise 

in bleeding times before the 6th postirradiation 

day and appear to be within normal limits after 

30 days. In a large percentage of animals 30 or 

more days postirradiation the bleeding time tends 

towards the lower limits of normal. Manipulation 
has been performed successively in the same 
vessel and in different vessels of similar size in 
the same cheek pouch within 3-5 min. Bleeding 
times were essentially the same within wide varia- 
tions in the degree of damage inflicted and the ex- 
tent or rate of blood loss in presumably normal 
animals. (Supported by AEC Contract AT- 
(30-1) -1753.) 


1373. Reduction of extravascular-extracellu- 
lar proteins in protein-depleted dogs. ©. L. 
Yure, F. V. Lucas,* R. D. NEUBECKER® AND 
G. H. Wurrprie. Univ. of Rochester School of 
Medicine and Dentistry, Rochester, N. Y. 
Masses of both extravascular-extracellular and 

circulating plasma proteins may be estimated 

from the disappearance curves of intravenously 

injected C™ labeled plasma protein. These 4 

components of the total plasma protein pool aré 

in equilibrium and in normal animals are ap} oxi 

mately equal in amount. This relationship 's 

altered by varying periods of protein depletio! 

induced by plasmapheresis and a negligible nitro 

gep intake. With such depletion, a reduction i 
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total circulating plasma protein of 10-40% is 
accompanied by a much greater, 50-80% fall in 
extravascular-extracellular protein. Four to 5 
weeks of depletion causes little weight loss and 
the plasma protein concentration is maintained 
at about 4.0 gm/100 ml by removal of an amount 
of protein by plasmapheresis approximately equal 
tothe total lost from the combined pool. Additional 
plasma protein removed during subsequent weeks 
is replaced almost entirely from tissue sources, 
since there is loss of weight without further 
significant reduction of circulating plasma or 
extravascular-extracellular proteins. These extra- 
vascular-extracellular proteins appear to con- 
stitute a first line of defense during protein de- 
pletion, before tissue sources are called on to 
maintain critical minimum levels of plasma pro- 
tein. Other data from these depleted dogs suggest 
aslowing of protein metabolic processes in addi- 
tion to conservation of much needed materials. 


1326A. Hypertension and nephrosclerosis in 
Wistar rats following total body irradiation 
under anoxia conditions. B.G. Lamson, L. R. 
BENNETT AND M. Bruuinas.* Depts of Pathology 
and Radiology and Atomic Energy Project, 
UCLA School of Medicine, Los Angeles. 
Further data relating the incidence of severe 

nephrosclerosis in irradiated rats to radiafion 

dosage and time of post-radiation survival has 
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been accumulated. Dosage of 1600 or 1400 r failed 
to produce the lesion in 7 rats surviving a maxi- 
mum of 6 months following radiation. Among 20 
rats receiving 1200 r and surviving from 1-16 
months post irradiation, 4 of the 13 living longer 
than 5 months developed nephrosclerosis. At 800 
r dosage 18 rats survived from 4.5-29 months. 
Severe nephrosclerotic disease was present in 13 
of 14 of these animals killed from 10.5-17.5 months 
following irradiation whereas 3 rats surviving 
this 800 r radiation dosage for longer periods of 
18.5-29 months failed to show the lesion. Animals 
receiving 700 r, 600 r, or 250 r have not developed 
severe nephrosclerosis to date after follow-ups 
ranging up to 32 months. Control nonradiated 
rats sacrificed at ages from 3.5-37 months have 
likewise not shown nephrosclerosis comparable in 
severity to that found in some of the irradiated 
animals. Systolic blood pressure measured under 
Nembutal anesthesia has been found elevated to 
150 mm Hg or higher in all cases of severe nephro- 
sclerosis where blood pressure has been measured. 
Preliminary data indicate that in at least some 
cases systolic hypertension precedes the develop- 
ment of histologically recognizable renal disease. 
(Based on work performed under contract No. 
AT-04-GEN-12 between the Atomic Energy Com- 
mission and the University of California, Los 
Angeles, Medical School.) 
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1374. Sulfur amino acids and development of 
tumor-host relationships in rat. J. B. 
Auuison, R. HitFr* anp R. W. WANNEMACHER.* 
Bureau of Biological Research, Rutgers Univ., 
New Brunswick, N. J. 

Protein nutrition is being studied in rats with a 
transplanted sarcoma. This neoplasm had an 
induction and organization period followed by a 
period of rapid growth which was semi-logarith- 
mic. The induction and organization of the sar- 
coma was shortest in rats fed a semi-synthetic 
diet containing 12% casein. Adding either methio- 
nine or cystine to the diet increased the length of 
this period and also reduced the depleting effect 
of the tumor on normal tissues during the period 
of rapid growth of the sarcoma. Thus, the change 
in carcass weight with respect to increase in 
tumor weight was raised by supplementing the 
12% casein with approximately 1% of either cys- 
tine or methionine. The favorable response asso- 
ciated with this supplementation was correlated 
with an increase in food utilization by the normal 
tissues. Addition of glycine or glycocyamine in 
proper proportions with methionine increased 
food utilization of normal tissues and the ratio 
between carcass gain and tumor growth still 
further, a response that was not observed or was 
much less marked when equivalent amounts of 
nitrogen were added in the form of ammonium 
acetate, ammonium citrate or alanine. The bene- 
ficial effects of glycine or glycocyamine, together 
with methionine, were observed only in animals 
under the depleting stress of the tumor or of 
ethylenimine drugs. Glycocyamine supplementa- 
tion with methionine was most advantageous 
under conditions of severe depletion. 


1375. Effect of parenteral thiamine adminis- 
tration on pyruvic acid levels in patients 
with chronic heart failure. Cart ALPER,* 
Mic#aeEt G. Wont, CHartes R. SHuMAN* AND 
Joun J. Firtrpoupi, Jr.* Div. of Biological 
Chemistry, Hahnemann Med. College, Nutrition 
Project, Philadelphia General Hosp., and Temple 
Univ. Hosp., Philadelphia, Pa. 
Earlier studies from the nutrition project have 


indicated that patients with chronic heart failure 
demonstrate biochemical evidence of thiamine 
deficiency. Among the possible causes of thiamine 
deficiency are reduced intake of food, poor ab- 
sorption and utilization of nutrients, and in- 
creased elimination of thiamine and other water 
soluble nutrients following the administration of 
diuretic agents. The object of this investigation 
was to determine whether short term parenteral 
administration of thiamine to patients in cardiac 
failure will alter the biochemical evidence of 
thiamine deficiency. In 22 patients with chronic 
heart failure, pyruvic acid levels were determined 
after a glucose load test. In 7 of the patients, 
50 mg of thiamine were administered intramuscu- 
larly each day for 1 wk., and pyruvic acid levels 
were determined following the period of thiamine 
administration. The control group was made up 
of 6 noncardiac cases on the usual hospital diet. 
The mean pyruvic acid level prior to thiamine 
administration was 2.01 mg. % (0.89-5.04 mg %). 
After thiamine administration the pyruvic acid 
level decreased from 10 to 50% of the prethiamine 
level. In the control cases the pyruvic acid levels 
fell within the normal range of values. 


1376. Serum cholesterol concentration of men 
in semistarvation and in refeeding. JOSEPH 
T. ANpERSON, F. GRANDE* AND ANCEL KEYS 
Lab. of Physiological Hygiene, Univ. of Minne 
sota, Minneapolis. 


Serum total cholesterol was determined iMyhj 


13 young men after 21 days of control (C) on 4 
mixed diet of 3280 Cal., after 24 days of semifi 
starvation (S) on 1010 Cal. of carbohydrat:: only 
and after 20 days of refeeding (R) on 5300 
mixed diet. Physical activity including 

of walking/day was constant throughout 
daily energy balances were +80, —16: 
+2030 Cal. for C, 8, and R, respectively 
body weights at the ends of the perioc 
69.05, 61.55 and 66.63 kg. for C, S, and R, 
tively. Relative to the control period, 
cholesterol at the end of S was 88% and : 
end of R 132%. In another similar exp: ‘ 
with 7 young men, mean daily caloric int: « 
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31.0 Cal. of mixed diet in C, 580 Cal. of carbo- 
hj drate only during 12 days of S, and 4000 Cal. 
of mixed diet during 10 days of R. Mean daily 
en rgy balance was +180, —2110 and +1000 Cal. 
in’, 8, and R and the corresponding mean body 
we ghts at the ends of the periods were 75.8, 69.3 
an 73.4 kg. Serum cholesterol (C = 100%) was 
78°, at the end of S and 112% at the end of R. 
All the changes in serum cholesterol in both 
exp-riments were statistically significant. Rela- 
tio:ships between serum cholesterol, energy 
bal. nce, body weight change and fat content of 
the diet will be discussed. 


1377. Effect of epinephrine on carbohydrate 
metabolism in_ riboflavin-deficient dogs. 
Lorre ARNRICH AND AGNES Fay Moraan. 
Dept. of Home Economics, Univ. of California, 
Berkeley. 

Groups of purebred cocker spaniels were weaned 
to a purified, nutritionally complete diet and 
riboflavin withdrawn from 1 group when the dogs 
weighed 1.5 kg. Analyses during the next 13 wk. 
indicated a gradual decrease in circulating ribo- 
uavin in the deficient animals and after 8 wk. the 
tiboflavin blood levels seemed to stabilize at 
approximately 4 the normal value. A simul- 
taneous decrease in hemoglobin and hematocrit 
was accompanied by eosinopenia. While the fast- 
ing blood glucose levels remained fairly constant 
and comparable in the normal and deficient dogs, 
there was a definite rise amounting finally to 
more than 100% in postabsorptive blood lactic 
acid in the deficient animals. A lesser degree of 
increase in pyruvic acid resulted in a greater than 
normal lactic/pyruvie acid ratio. The deficient 
dogs responded to intravenous epinephrine with 
4 diabetic-like blood glucose curve. The glucose 
concentration rose as high as 405 mg % at the end 
of the 3 hr. and was still increasing in most cases 
at that time. Normal dogs responded to epi- 
hephrine with a temporary blood sugar rise and 
a return to post-absorptive levels at the end of 
B hr. They also augmented their liver glycogen 
by an average of 50% during the same period, 
while the deficient dogs seemed to draw on their 


‘Bepatic glycogen reserves with a resulting drop 


20%. 


378. Human availability studies of the vita- 
min C in the acerola (Malpighia punici- 
folia L.). Conrapo F. Asenso, OsvALpo Gon- 
ZAL:Z ALVAREZ* AND Ropert R. Kine, JR.* 
Dep's. of Biochemistry and Nutrition, Pediatrics 
and Preventive Medicine, School of Medicine, 
Uni. of Puerto Rico, San Juan. 
One of us reported (AsENJO, Federation Proc. 
0: 15s, 1951) that the vitamin C in the acerola 
it tas a biological activity in guinea pigs 
°mp:rable to that indicated by chemical anal- 
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ysis. The present studies have been undertaken 
in order to determine if human beings absorb and 
utilize this rich source of vitamin C with equal 
efficiency as the guinea pig. Two groups of 3 volun- 
teers each were placed on a diet supplying only 
about 15 mg. of vitamin C/day. At the end of 
2 wks. urinary daily excretions and blood levels 
of vitamin C in each group had diminished to 
values below those considered normal. On the 
3rd wk. one group was started on a supplement 
of 75 mg of synthetic ascorbic acid/day, and the 
other group, on a similar level, but supplied by 
acerola juice. After 2 wk. the vitamin C level in 
the blood of both groups had come up above the 
minimum considered normal; however, the 24-hr. 
urinary excretions, although augmented, were 
still below normal in both groups. Also an acute 
case of infantile scurvy was treated with acerola 
jelly as the only source of vitamin C. An imme- 
diate response was observed, biochemical as well 
as Clinical, indicating a rapid absorption as well 
as utilization of the vitamin. x-rays, blood, urine 
and careful clinical data were recorded. 


1379. Effect of vitamin deficiencies upon anti- 
body production. A. E. AxELRop ANpD J. 
Pruzansky.* Biochemistry Dept., School of 
Medicine, Univ. of Pittsburgh, Pittsburgh, Pa. 
Previous experiments with human erythrocytes 

as the antigen demonstrated a marked inhibition 

of antibody production in certain specific vitamin 
deficiency states in the rat. These studies have 
been extended to include the effects of similar 
vitamin deficiencies when diphtheria toxoid was 
employed as the antigen. Purified, alum-precipi- 
tated, diphtheria toxoid (Lederle) was injected 
intraperitoneally into vitamin-deficient rats and 
serum antibody determined 3 wk. later by a sensi- 
tive hemagglutination technique which is based 
upon the agglutinating power of serum for tannic 
acid-treated sheep erythrocytes coated with the 
diphtheria toxoid. Both paired-weighed and ad 
libitum-fed controls were utilized. A marked 
inhibition of antibody response was observed in 
the pantothenic acid, pteroylglutamic acid, pyri- 
doxine, riboflavin and biotin-deficient animals. 
In contrast, identical and high antibody titers 
were noted in both the paired-weighed and ad 
libitum-fed controls. Thus, the results obtained 
with diphtheria toxoid were essentially the same 
as those observed when human erythrocytes were 
employed. Studies now in progress on the effects 
of thiamine and vitamins A and D deficiencies 
will be reported. The deleterious effect of a panto- 
thenic acid deficiency upon the anamnestic re- 
sponse to diphtheria toxoid was also determined. 

This inhibition was accompanied by a decreased 

ability of splenic cells from immunized panto- 

thenic acid-deficient rats to fabricate antibody 
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when cultured in vitro. These latter experiments 
were conducted in collaboration with Dr. Abram 
Stavitsky of Western Reserve University. (Sup- 
ported by a grant from the Natl. Vitamin Fndn.) 


1380. Congenital cardiovascular anomalies 
produced with the riboflavin antimetab- 
olite, galactoflavin, in the rat. CATHERINE 
D. C. Barrp,* Marsorige M. Netson, Ian W. 
Moniz,* Howarp V. Wricut* anp HERBERT 
M. Evans.* Inst. of Exptl. Biology and Dept. 
of Anatomy, Univ. of California, Berkeley. 
Stock female rats of the Long-Evans strain 

were placed on the riboflavin-deficient diet con- 
taining the antimetabolite, galactoflavin, on the 
first day of gestation. Levels of galactoflavin 
varying from 5 to 200 mg/kg diet were tested. 
Ten to 20 animals were used for each dosage level. 
As the galactoflavin level was increased, the inci- 
dence of abnormal young and fetal death increased 
proportionately. With the 50 mg level, 45% of the 
young were abnormal, and with 100 mg, 70% were 
deformed. With 150 or 200 mg, fetal death and 
resorption occurred in practically all animals. 
The anomalies observed were those of the skeletal, 
cardiovascular, urogenital and nervous systems; 
umbilical and diaphragmatic hernias occurred 
occasionally. Skeletal abnormalities predomi- 
nated, while cardiovascular defects were next 
highest in incidence. The cardiovascular anomalies 
included interventricular septal defects and 
variations of the aortic arch pattern. The effects 
of a transitory riboflavin deficiency, produced by 
addition of 200 mg galactoflavin to the deficient 
diet for only 2, 4, or 6 days early in gestation, were 
also studied. Two days on this regimen had little 
effect, whereas 4-6 days resulted in the frequent 
occurrence of congenital anomalies or fetal 
death. In these young, cardiovascular anomalies, 
principally interventricular septal defects, pre- 
dominated. 


1381. Effects of octachloronaphthalene on 
vitamin A metabolism in rat. J. G. BIErRt 
AND Ruts J. Epwarps.* Dept. of Biochemistry 
and Nutrition, Univ. of Texas Med. Branch, 
Galveston. 

Four groups of young rats on a vitamin A-low 
diet were dosed orally with 10,000 ug vitamin A. 
Octachloronaphthalene (OCN) was then added 
to the diet at 0%, 0.05%, 0.2% and 0.5%, with 
food intake controlled. After 22 days, analysis of 
liver + kidneys for vitamin A showed storage 
was markedly decreased by feeding OCN (37.6, 
13.9, 8.4 and 4.6 uwg/gm respectively), but serum 
vitamin A was normal or elevated (59.6, 80.4, 
73.0 and 97.2 ug%, respectively). In a second 
study, vitamin A-depleted rats were grouped and 
fed 0%, 0.1% and 0.38% OCN for 3 days. Half of 
the animals received 130 ug carotene in oil orally 
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and half received 130 4g carotene (aqueous) in- 
travenously. After 24 hr., analysis of liver + 
kidneys revealed no significant differences in 
vitamin A among the injected groups (1.4, 1.4 
and 1.2 wg/gm, respectively), but a marked differ- 
ence among the orally treated rats (1.9, 1.1 and 

























( 
1.1 wg/gm, respectively). In a third study, 0%, ‘ 
0.05% and 0.38% OCN was added to the diet of t 
vitamin A-depleted rats and after 3 days an ( 
oral dose of 122 ug carotene in oil given. Four I 
days later they were killed. Fecal analyses re- ; 
vealed appreciable amounts of yellow, non-caro- tl 
tenoid material by the OCN-ingesting rats. J <i 
Carotene excretion by the 3 groups was similar § la 
(68.8, 67.2 and 72.6%, respectively). Liver + al 
kidney vitamin A was significantly lowered by § s 
OCN (5.6, 3.6 and 2.6y4g/gm, respectively); 2 
serum vitamin A was unaffected (36.3, 36.9 and 
30.4 ug%, respectively); liver vitamin E was not ‘ 
significantly changed (59.1, 50.1 and 40.6 ug/gm, ; 
respectively). F 
1382. Indican excretion by rats fed raw soy- 0 
bean meal. RayMonp BorcHERS AND Dja- 8 
HANGUIR MonamMap-Asapi.* Dept. of Bio- B A 
chemistry and Nutrition, Univ. of Nebraska, §j give 
Lincoln. Tot 
Rats fed rations containing raw soybean oil § sam 
meal have been found to excrete from 3-10 times Jf fuid 
as much indican as controls fed autoclaved soy- ff seru 





bean. Studies of tissue and fluid from rats fed J hard 
raw vs. autoclaved soybeans have failed to reveal ff alci 
differences which explained the more rapid growth ff bou 
of rats fed the autoclaved meal compared with BNER 
rats fed the raw meal. However, urine chromato- 1953) 
grams (water sat. butanol:formic acid—9:1) [0.139 
from rats fed raw soybeans have shown a fluores- ff 9-003; 
cent spot, Rr 0.4. This spot, when sufficiently Bserun 
concentrated, turned blue on exposure to ai. The g 
Other observations suggested that this spot was {f° the 
due to indican. Analysis of urine samples indi-f§¥as 1 
cated that rats (50-70 gm) fed raw soybean rations Tatio 
excreted more than 1.5 mg indican/day, those health 
fed autoclaved less than 0.5 mg. The effect offeerebr 
antibiotic feeding on indican excretion and rategrum 
of growth of rats fed raw soybean oil meal rations! the 
and the significance of indican excretion will be he sar 
discussed. he gp 
lifferer 
1383. Calcium metabolism. V. Differentia nVerag. 
absorbability of calcium salts by childrenJ},,;, 
F. Bronner, J. R. Moor,* R. 8. Harris* An! luring 
C. E. Benpa.* Dept. of Food Technology, MassMiata ¢}, 
Inst. of Technology, Cambridge, and Harvarl 
Med. School, Boston, Mass. 385. A. 
Fifteen boys, institutionalized because duce 
mental inadequacy, but otherwise normal, i Murr 
gested at monthly intervals 4 radioactive calciw! Servic 
salts (gluconate, lactate, citrate, and carbonatt Washi 
and milk to which calcium had been addefgy The 
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Fecdings were made according to a. Latin square 
design and each contained approximately 250 mg 
total calcium and lyc of calcium.“ Calcium 
absorption was studied by determining the total 
calcium and calcium content of serum (3} hr.), 
urine (0-5 days), and feces (0-5 days). The specific 
activity of the serum tended to be higher following 
the ingestion of milk; decreasing values were 
obtained with the calcium salts (carbonate, cit- 
rate, lactate, and gluconate, in that order). 
Based on the amounts of calcium® excreted in 
the urine and feces, the retention of calcium 
citrate and milk tended to be greater. There were 
large variations between and within individuals, 
and the order of dosage of test materials and 
season were without obvious effect. 


1384. Calcium metabolism. VI. Radiocal- 
cium metabolism in a moribund boy with 
gargoylism. F. BronneER,* J. R. Moor,* R. 8. 
Harris,* J. Krepiticu* anp C. E. BEnpa. 
Dept. of Food Technology, Massachusetts Inst. 
of ‘Technology, Cambridge, and Walter E. Fernald 
School, Waverly, Mass. 

A 10 yr.-old moribund gargoyle patient was 
given 80.4yue of radiocalcium® intravenously. 
Total calcium and calcium“ were determined on 
samples of serum, urine, feces and cerebrospinal 
fluid during the 15 days he survived, and -on 
serum, bile, cerebrospinal fluid, and soft and 
hard tissues taken at post mortem. The rate of 
calcium“ disappearance from his serum was 
about 50% as rapid as in healthy subjects (Bron- 
NER et al. Proc. XIX Internat. Congress, p. 235, 
1953), and is described by the equation: C; = 
0.1895¢-0.6112¢ -}- 0.0265e7?-%612¢ + 0.0157 e70-0109¢ + 
0.00331¢~..00%1t where C; = specific activity of 
serum (% dose/mg Ca) and ¢ = time (minutes). 
The specific activity of the urine paralleled that 
of the serum, but was generally lower; the reverse 
i-Vas noted in healthy subjects. The calcium® 
ratio of urine/feces was ;'y that observed in 
healthy subjects. The calcium® content of the 
erebrospinal fluid had equilibrated with the 
serum 6 hr. after injection. The specific activities 
of the bile and soft tissues taken at autopsy were 
he same as that of the postmortem serum; though 
he specific activities of the various bones and 
lifferent areas of each bone varied greatly, the 
Average was about js that of the serum. On the 
basis of bone data, the retention of calcium* 
luring 14 days was 91.7%; on the basis of excreta 
Hata the retention was calculated to be 87%. 


385. Alteration of rats’ serum protein pro- 
duced by diet. ExizaBeTH C. CALLISON AND 
Murray Fisner.* USDA Agricultural Research 
Service, Human Nutrition Research Branch, 
Washington, D. C. 

The nature of the serum protein of laboratory 
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rats has been studied as part of a comprehensive 
investigation of these animals’ response to the 
substitution of single high-fat, high-protein 
foods for a large share of a semi-purified diet 
already found adequate for the animals’ growth 
and health. The basal diet consisted of unex- 
tracted casein 16%, lactalbumin 8%, dried 
brewer’s yeast 10%, Osborne-Mendel salt mixture 
4%, hydrogenated vegetable fat 8%, sucrose 
52%, and Celluflour 2%. In addition, each animal 
received supplements of Percomorph oil to sup- 
ply 2500 u vitamin A and 400 uv vitamin D, 36 mg 
a-tocopheryl acetate, and 20 gm fresh kale weekly. 
The experimental diets consisted of 75% of this 
basal diet and 25% of the dried natural food. 
Electrophoretic analysis of the sera of several of 
the animals receiving dried cooked egg at this 
high level disclosed an unusual pattern. The 
amount of serum albumin was low, and of alpha 
globulin high. Furthermore, there were present 3 
or more unique components moving faster than 
albumin. Electrophoretic patterns of the urinary 
protein resembled normal rat serum. The possible 
significance of these observations will be dis- 
cussed. (We gratefully acknowledge the technical 
skill of Mr. J. H. Custer and the advice of Dr. 
T. L. McMeekin of the Eastern Utilization Re- 
search Branch in the performance and the inter- 
pretation of the electrophoretic analyses.) 


1386. Effect of metallic salts on appetite. 
Doris Howes CaLtLtoway* AND Harry SpPEcTor. 
Quartermaster Food and Container Inst., Chicago, 
Till. 

Salts of tin and iron were administered to male 
albino rats to assess their effect on appetite. In 
one test weanling rats were fed a human diet 
composed of processed foods with a) 50 mg % tin 
as stannous chloride added to the ration; b) 
60 mg % tin in the drinking water as a stannous 
chloride-sodium citrate complex; or c) no addi- 
tive. Food consumption, growth and digestibility 
were measured for 4 wks. In all other studies 
adult rats were used for 5-day measurements of 
food consumption. Several routes of administra- 
tion of tin in amounts up to 20 mg daily were 
evaluated by stomach tube, in the diet or in 
drinking water. Food consumption was depressed 
by as little as 6 mg of tin/day. A depressant effect 
was obtained by all modes of administration, 
indicating that food rejection was not necessarily 
due to flavor of the salts. Ferric citrate was in- 
corporated into a purified diet to yield varying 
amounts up to 40 mg % of iron. At these levels 
the iron salt had no effect on food intake. 


1387. Effect of diet and sex on the Lp» of rats 
subjected to x-irradiation. AMBER L. 8. 
CuenG,* Tuomas GraHaM,* R. B. ALFIN- 
Sutater anv H. J. Deven, Jr. Dept. of Bio- 
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chemistry and Nutrition, Univ. of Southern 

California School of Medicine, Los Angeles. 

In the present tests, the effect of diet and sex 
on the LD of rats subjected to a single exposure 
of x-irradiation was determined. In order to 
establish the LDso of both diets and of each sex, 
11 groups of 13 rats each in each category were 
dosed with x-rays at 50‘r increments between 
400 r and 900 r. All rats had been placed on a fat- 
free diet at weaning and continued on it for 
14 wk. One-half of the group (I) were then trans- 
ferred to a similar diet but containing 15% cotton- 
seed oil, while the other half (II) were continued 
on the fat-free regimen. After 2 wks. on the above 
diets, the animals were subjected to a single dose 
of whole-body x-irradiation. Calculations of the 
LDso were based on survival at 30 days following 
irradiation. The Lps5) was found to be considerably 
higher with both sexes which received the 15% 
fat diet as compared with those on the fat-free 
control diet. Moreover, a sex difference in LDs59 was 
noted in the rats on the fat-free diet but not in 
those on the 15%-fat regimen. The values for LDs50 
were 570 r and 820 r for the males on the fat-free 
and 15% fat diets respectively, while the corre- 
sponding figures for the females were 680 r and 
820 r. (Supported by a contract NO. AT(11-1)-113 
between the U. S. Atomic Energy Commission 
and the Univ. of Southern California.) 


1388. Urinary excretion test for vitamin By». 
Bacon F. Cuow anv Kunio Oxupa.* Dept. of 
Biochemistry, School of Hygiene and Public 
Health, Johns Hopkins Univ., Baltimore, Md. 
Studies on the urinary excretion of radioactivity 

after oral administration of radioactive vitamin 

Biz (Bi*) and subsequent ‘flushing’ with a large 

dose of this unlabeled vitamin (Biz) were con- 

ducted with male volunteers (20-35 yr.) with 
comparable dietary history and under favorable 
conditions for collection of urine. Our data demon- 
strate that 1) feeding 2 ug Bi.* with subsequent 
intramuscular injection of 1 mg Biz 2 hr. later 
resulted in mean excretion of 215 + 24, which 
was unaltered upon the increase of amount or 
frequency of injection of By (up to 4 X 1 mg in 

6 hr.); 2) pre-treatment of 2 groups of volunteers 

with By. by daily intramuscular injections of 

1 mg or in addition by oral feeding of another 

1 mg, for 7 days, reduced the radioactivity in 

urine corresponding to 51 and 122 myg Bi2*, re- 

spectively; 3) Feeding 8 ug of Bi2.* by mouth in 

1 dose or in 4 separate doses at 20-min. intervals 

yielded in urine 335 + 39 and 500 + 51 mug, 

respectively, an amount recovered after oral 
administration of 40-50 wg in a single dose. These 
results therefore indicate that only a minor por- 
tion of the administered B,.* appears in urine 
regardless of the flushing dosages or the frequency. 
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Pre-treatment of the subjects with massive doses 
of By. can distort the conclusions on the excretion 
test. Administration of 8 ug By2* in divided doses 
yielded more radioactivity in urine than the 
administration in a single dose. 


1389. Comparative utilization of dietary Sr® 
and calcium by developing rat fetus and 
growing rat. C. L. Comar, I. B. Wuirtney* 
AND F. W. Lenceman.* UT-AEC Agricultural 
Research Program, Oak Ridge, Tenn. 
Continuous feeding experiments with rats on a 

Sr® labeled feed indicated that: a) dietary cal- 

cium was utilized for bone growth by a factor of 

3.6 over Sr®, b) about 28.6% of the fetal calcium 

was derived from maternal calcium, c) dietary 

calcium was utilized for bone formation in the 
developing fetus by a factor of 5.1 over Sr®, and 

d) this high factor for the fetus was accounted 

for on the basis that the calcium and strontium 

released from the maternal skeleton was deposited 
in the fetus with the same selectivity of 3.6 for 
calcium as was observed for the growing rat. 


1390. Effect of epinephrine, glucagon and 
ephedrine on phosphorylase activity in 
rabbit liver slices. MARvIN CoRNBLATH (in- 
troduced by H. H. Gorpon). Sinai Hosp. of 
Baltimore and Dept. of Pediatrics, John Hopkins 
Univ., Baltimore, Md. 

Epinephrine and glucagon increase phosphory- 
lase activity in liver slices as measured by glyco- 
gen synthesis. (SUTHERLAND AND Cort. J. Biol. 
Chem. 188: 531, 1951). We have used the increase 
in inorganic phosphorous as a measure of gly- 
cogen synthesis. The increase in enzyme activity 
above that of control slices has been expressed as 
A mg P/gm wet wt/hr. Epinephrine, glucagon 
and ephedrine have been added alone and in 
combination to inactivated liver slices. It has 
been found that enzyme activity increases «s they. 
concentration of added epinephrine or glucagon 
is increased until a maximal effect is obtained. 
In submaximal concentrations, glucagon and 
ephedrine together have an additive effect (vepre- 
sentative experiment, A P: glucagon 0.76, «phed-%* 
rine 1.00, together 1.87); whereas glucagon and 
epinephrine do not (glucagon 0.72, epine) bring 
1.37, together 1.21) and epinephrine and cphed 
rine do not (epinephrine 1.27, ephedrine 1.20 
together 0.96). Since submaximal quantities Of 
glucagon and ephedrine summate, wherea: glu 
cagon plus epinephrine, and epinephrine plug 
ephedrine do not, glucagon and epinephrin maj 
differ in the mechanism of their action on live 
phosphorylase, although the overall effect ‘3 thi 
same. Ellis et al. report that dihydroergot mia 
blocks the effect of epinephrine but not o' glum; 
cagon in in vitro and in vivo studies (Proc S04 
Exper. Biol. & Med. 84: 383, 1953). 
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139!. Calibration of light scattering instru- 
ments. W. B. DANDLIKER AND J. Kraut (in- 
troduced by J. I. Rowntree). Dept. of Bio- 
clemistry, Univ. of Washington, Seattle. 
L:ght scattering studies usually are concerned 

wit! turbidities, 7, of the order of 10-%/em or 
less under these conditions the attenuation of 
the incident and scattered beams (extinction 
effe.t) and the multiple scattering usually can 
be neglected. The use of Ludox colloidal silica 
sols of high turbidity for instrument calibration 
(MoumaErts, J. Colloid Sci. 7: 71, 1952) is an 
instance where the above effects must be taken 
into account. A recent treatment by Maron and 
Lou (J. Polymer Sci. 14: 29, 1954) considers the 
extinction effect, which has been compensated 
for in this work by the procedure employed in 
the measurement of scattered intensities, thus 
enabling us to study the secondary scattering 
alone. We find both theoretically and experi- 
mentally that the intensity of secondary scatter- 
ing is proportional to the square of 7; a plot of 
the ratio of photometer reading to r versus 7 is 
linear at not too high + and permits the deter- 
mination of the calibration constant from the 
intercept as + approaches 0. Neglect of the sec- 
ondary scattering when using a Ludox sol with 
t= 0.1 can result in errors of the order of 20% 
in determining molecular weights by light scat- 
tering with a 3-cem square cell. The secondary 
scattering is only partially polarized thus ex- 
plaining the large depolarizations noted pre- 
viously for Ludox sols. 


1392. Influence of dietary pantothenic acid 
and methionine on rat liver coenzyme A 
levels. James S. Dinntne, RutH NEAtTROUR* 
AND Paut L. Day. Dept. of Biochemistry, Univ. 
of Arkansas School of Medicine, Little Rock. 
Experiments were designed to investigate the 

biochemical basis for the nutritional interrela- 
ionship of pantothenic acid and methionine. 
ats were fed graded levels of methionine with 

nnd without pantothenic acid. Rats receiving the 


ict deficient in both pantothenic acid and me- 


hionine exhibited very low levels of liver co- 


aaezyme A, Supplementation of the diet with either 


panto(henie acid or methionine resulted in some 
nerease in liver coenzyme A; however, both were 
equired to restore the coenzyme to normal levels. 
t seems probable that dietary methionine serves 
isa precursor of the thioethylamine moiety of 
venzvme A. Extra dietary methionine may 
low a more efficient utilization of limiting 
mou: ts of pantothenic acid in the synthesis of 
venz.me A, 


93. Utilization of radioactive methionine in 


hen.oglobin formation. CrciILE Hoover 
Ev\.arps AND Lotta P. Carrer (introduced 
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by Peart P. Swanson). Carver Fndn. and 

School of Home Economics, Tuskegee Inst., Ala. 

In in vitro experiments, aliquots of heparinized, 
freshly drawn duck blood were incubated with pL- 
methionine-2-C“% or with .t-methionine-methyl- 
C™ for varying time intervals over a _ period 
of 6 hr. The reactions were stopped and the 
activities of the heme and globin fractions, pre- 
cipitated from each blood sample, were measured 
with a Geiger tube. Samples of globin were hy- 
drolyzed and chromatograms were made of the 
resulting amino acids. Autoradiograms served to 
position the radioactivity in specific amino acids. 
The data indicate that the alpha-carbon of me- 
thionine is incorporated into duck globin as 
methionine, and is not exchanged with other 
amino acids. This was also found to be true of 
the methyl carbon of methionine. The alpha- 
carbon of methionine appears to be utilized for 
the formation of heme, since in experiments in 
which p.i-methionine-2-C' was used, all heme 
fractions were radioactive. 


1394. Dietary liver degeneration in rats. 
Guapys A. EMERSON AND CiarIRE L. Doo.ey.* 
Merck Inst. for Therapeutic Research, Rahway, 
N.J. 

Schwarz (Proc. Soc. Exper. Biol. & Med. 77: 
818, 1951) produced dietary necrotic liver de- 
generation in rats of the Sprague-Dawley strain 
by the feeding of a diet containing 30% of Ameri- 
can torula yeast. The average survival time was 
46 (22-83) days. In a large number of tests in our 
hands employing weanling male rats of the Holtz- 
man strain, the average survival time was 38 
(31-55) days with 100% incidence of liver de- 
generation. A single test with the Wistar strain 
gave an average survival of 28 (18-42) days. In 
tests using the Holtzman strain, as little as 0.5 mg 
% of a-tocopherol was completely effective in 
maintaining life and in protecting against liver 
degeneration, whereas Schwarz found that 10 
times this quantity of the acetate was required 
with the Sprague-Dawley strain. Gamma-tocoph- 
erol, which has greater activity as an anti- 
oxidant but is far less effective than a-tocopherol 
in the restoration of fertility in vitamin E low 
rats, afforded less than 7/5 of the protection of 
a-tocopherol. High levels of ascorbic acid and 
methylene blue also failed to protect against 
dietary liver degeneration. Thus it would appear 
that the activity afforded by a-tocopherol was 
independent of its property as an anti-oxidant. 


1395. Beneficial effect of an unidentified 
factor in wheat germ oil on the swimming 
performance of guinea pigs. BENJAMIN 
H. Ersuorr anp Ezra Levin.* Dept. of Bio- 
chemistry and Nutrition, Univ. of Southern 
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California, Los Angeles, Calif., and VioBin 

Corp., Monticello, Ill. 

Male guinea pigs ranging from 250 to 300 gm in 
body wt. were fed ad libitum highly purified 
rations containing all known nutrients but differ- 
ing in the amount and source of dietary fat. Corn 
oil or wheat germ oil were incorporated in the 
diet at levels of 2, 5 or 10% of the ration. A con- 
trol group was fed a natural food ration (Purina 
Rabbit Pellets) supplemented daily with ascorbic 
acid. After 28 days of feeding, swimming tests 
were conducted on all guinea pigs. A weight equal 
to 2.5% of the animal’s body weight was attached 
to each of the hind legs. Animals were swum in a 
barrel, filled to a depth of 18 inches with water. 
The water temperature was maintained at 37°C. 
All the animals fed the natural food ration 
drowned within 10 min. From 25% to 33.3% of 
the guinea pigs fed the corn oil rations swam for 
60 min., at which time the swimming tests were 
terminated. In contrast to the above groups, 
over 60% of the guinea pigs fed the wheat germ 
oil-containing rations were still swimming after 
60 min. Diets containing 2% wheat germ oil were 
as effective as rations containing 10% wheat 
germ oil in promoting swimming performance. 
Increasing the tocopherol content of the corn 
oil-containing rations by the addition of 1 gm of 
a tocopherol acetate/kg of diet was without 
significant effect on swimming performance. In 
contrast to findings in the guinea pig, weanling 
rats fed purified rations containing wheat germ 
oil for 28 days did not swim longer than those fed 
diets containing corn oil. 


1396. Levels of progesterone required for 
maintenance of pregnancy on a protein- 
free diet. HERBERT M. Evans* anD MARJORIE 
M. Netson. Inst. of Exptl. Biology, Univ. of 
California, Berkeley. 

Previous studies have shown that daily subcu- 
taneous injections of a combination of estrone 
(0.5-1.0 wg) and progesterone (4 mg) in protein- 
deficient rats will result in 100% litters, while a 
4-mg daily dosage of progesterone alone will 
maintain pregnancy in 70-80% of the animals. 
In this study, stock female rats of the Long-Evans 
strain were placed on the protein-free diet the 
first day of gestation. Injections of progesterone, 
varying from 1 to 8 mg daily, were begun 3 days 
later and continued until the day before autopsy. 
Twenty to 24 animals were used for each dosage 
level, half being autopsied on the 13th day of 
gestation and the remainder on the 2ist day, 1 day 


before parturition. In uninjected protein-deficient - 


animals only 11% had living young when autop- 
sied on the 13th day. One mg progesterone daily 
resulted in 17% with living young, and 2-3 mg 
daily in 58% and 60%, respectively. Higher levels 
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(4, 6, and 8 mg) were markedly beneficial and 
resulted in 80%, 100%, and 92% of the animals 
showing living young. When uninjected protein- 
deficient rats were autopsied on day 21, only 5% 
of the group had living young. One mg proges- 
terone daily resulted in maintenance of pregnancy 
in 17%, 2 and 3 mg daily in 25%, and 4 mg in 70% 
of the animals. Increasing the daily dosage to 6 
and 8 mg did not prove to be more beneficial. 


1397. Inherited patterns of nitrogen metab- 
olism. Pau F. Fenton. Brown Univ., Provi- 
dence, R. I. 

Feeding a synthetic diet containing 5% casein 
and 5% fat to weanling mice of 4 highly inbred 
strains revealed marked strain differences in 
voluntary food consumption and efficiency of 
protein utilization for growth. Mice of the C57 
and I strains consumed the same amount of food 
with approximately the same protein efficiency. 
A strain mice showed the same efficiency of pro- 
tein utilization but consumed more food and 
gained weight faster than I strain animals. Mice 
of the C3H strain exceeded all others in food 
consumption and weight gain. They utilized pro- 
tein more than twice as efficiently as any other 
strain tested. When weanling C3H and A strain 
mice were restricted to the amount of food volun- 
tarily consumed by the I strain, they lost weight. 
This weight loss could be prevented by furnishing 
extra calories from fat and carbohydrate. Experi- 
ments with 2.5% and 3.5% casein diets containing 
5% fat and with a 5% casein diet containing 50% 
fat have been carried out. These suggest that 
C3H and A strain mice have a higher caloric re- 
quirement for growth than C57 and I strain 
animals. The efficiency of utilization of minimal 
quantities of protein is probably similar for all 
4 strains if sufficient calories are provided. 


1398. Histological observations on_ thyroid 
and liver of Bi:-deficient embryo. T. M. 
Fercuson,* R. H. Rigpon* ann J. R. Covcu, 
Dept. of Poultry Husbandry, Texas A. and M, 
College, Dept. of Pathology, Univ. of Texas 
Med. School, Galveston, and Depts. of Poultry 
Husbandry and Biochemistry, Texas A. and M 
College. College Station. 

Descriptions of gross abnormalities of the By 
deficient embryo were reported by Olcese et al 
(J. Nutrition 41: 423, 1950), and Ferguson an¢ 
Couch (J. Nutrition 1954, in press). Histo!ogic 
studies have been made of the thyroid gland ° 
chick embryos obtained from hens fed a purifie 
synthetic-type diet low in vitamin Bis. Grosslyiit 


the thyroid is usually larger in the deficient ¢Mact; 


bryo than in the normal embryo from the 1 
to the 17th day of incubation, and the size of 
deficient embryo thyroid increases considerab 
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from the 17th day to the end of the incubation 
period (FERGusoN AND Covucn, J. Nutrition, in 
press). Histological studies show that the thyroid 
of embryos obtained from hens fed the low-Biz 
diet from the 12th to the 17th day of incubation 
represents a period of delayed development. 
During these stages, there are fewer follicles than 
are found in the normal embryo of the same age, 
and numerous cords of cells, two cells in thick- 
ness, Which often show little or no evidence of 
future follicle formation. Hyperemia and some 
variation in cell size were apparent in the defi- 
cient embryo during this period. From the 17th 
day to the end of the incubation period, the 
follicles varied in size and follicle cells showed 
variations in shape from the normal. Degenera- 
tion of cells was observed. Microscopic observa- 
tions of the livers from 17-day By:-deficient 
embryos show that the cells contain excessive cyto- 
plasmic vacuoles and in some instances massive 
necrosis occurs. Such conditions were not observed 
in the livers from embryos provided a source of 
vitamin By either by parenteral injection into 
the hen while fed the low-B2 diet or by the injec- 
tion of crystalline vitamin By into the egg prior 
to incubation. 


1399. Small intestine growth-stimulatory 
effect of lactose in synthetic diets for rats. 
Jessie E. Fiscoer (introduced by Mary Brown 
Parton). Dept. of Home Economics, Ohio Agri- 
cultural Exper. Station, Columbus. 

Weanling male Sprague-Dawley rats (5/group) 
were fed a complete synthetic diet containing 
67% cornstarch (control group) or 42% corn- 
starch plus 25% lactose (treated group) for 9-10 
wk. The rats were then weighed and killed. The 
entire small intestine was excised, and slit open 
and cleaned in ice-cold 0.15 m KCl, blotted gently, 
and weighed. The small intestine was next cut 
into short lengths and homogenized 1} min. in a 


‘measured volume (2.0 ml/gm of tissue) of cold 
‘99.15 m KCI, using a Potter-Elvehjem homogeniza- 
‘tion apparatus with a loose-fitting tube. The mu- 


cosa homogenate thus obtained was strained free 


™from muscle and the total volume was measured. 


Aliquots were taken for determination of nitrogen 
micro-Kjehldahl) and for estimation of o-nitro- 
phenyl-8-p-galactosidase (ONPG-ase) activity. 
Average values found for the control and the 
teated (lactose-fed) groups, respectively, were: 
inal body weight 337, 341 gm; cleaned small in- 
estine weight, 5.4, 6.9 gm; ratio of small intestine 
weight to body weight 1.6, 2.0 gm/100 gm; mucosa 
homogenate nitrogen 60, 86 mg; specific ONPG-ase 
activity of mucosa homogenate 1.36, 1.53 u/mg 
trogen; total ONPG-ase activity of mucosa 
lomogenate 81, 133 uv. All differences, except for 
he differences in body weight and specific en- 
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zyme activity, are statistically highly significant 
(P = 0.004). Thus the lactose feeding treatment 
stimulated small intestine growth and increased 
the total ONPG-ase of the small intestine mucosa. 


1400. High dietary fat and the chick’s require- 
ment for vitamin B,.. M. R. Spivey Fox,* 
G. M. Briaas anp L. O. Ort1z.* Natl. Insts. of 
Health, Bethesda, Md. 

It has been reported from this laboratory (Proc. 
Soc. Exper. Biol. & Med. 85: 451, 1954) that sub- 
stitution of 20% lard for corn in a corn-soybean 
oil meal diet caused increased growth suppression 
of ‘non-depleted’ chicks in the absence of dietary 
vitamin By. Day-old female New Hampshire 
chicks from a commercial hatchery were given 
diets containing varying amounts of Bi. The 
Biz. content of the livers at the end of the 4-wk. 
experiments was determined by assay with L. 
leichmannii 4797. With levels of Biz from 1-200 
ug/kg of diet containing 20% lard, 100 ug Bis was 
necessary for maximal growth. Only 5 ug Bi2o/kg 
of diet was required for maximal growth of chicks 
fed the same diet without lard. In general, Biz 
content of the livers of chicks fed either diet was 
proportional to Biz intake. With no Bi in the 
diet, the livers contained only 10-50 mug Bi2/gm 
as compared with an average of 1000 myg Bi2/gm 
of liver with 100 ug Bi2/kg of diet. Presence of 
20% lard in the diet did not affect the Biz concen- 
tration in the liver; therefore, the growth depres- 
sion caused by dietary lard on B,2-deficient chicks 
cannot be attributed to depletion of the vitamin 
in the liver. Biz was injected 3 times weekly in 
quantities equivalent to that consumed by chicks 
receiving 5yug Bis/kg of diet. Route of adminis- 
tration did not affect growth or liver storage of 
Biz with either the control or the diet containing 
20% lard. 


1401. Production of hypothalamic obesity in 
mouse. ROSALIE GREER FRENCH,* CLAUDINE 
Y. ZiaHERA,* AnD J. Mayer. Dept. of Nutrition, 
Harvard School of Public Health, Boston, Mass. 
Lesions were made with a Krieg stereotaxic 

instrument modified by substitution of a mouse 

snout holder and special earplugs. Electrodes 
used were made of 1/10,000 inch steel wire straight- 
ened, insulated with shellac and sharpened. Opti- 
mal intensity and duration were 0.5 mA for 15 sec. 

Measurement of scale photographs of cross-sec- 

tions of mouse hypothalamus published by E. 

Griinthal (Archiv. fur Psychiatrie 90: 216, 1930) 

gave values of 0.77 mm from the floor and +0.45 

mm from the midline for the ventrodorsal and 

lateral coordinates of the ventromedial nuclei, 

respectively. Actually 0.5 mm and +0.3 mm (as 
close to sagittal sinus as possible) were found 
effective in producing obesity. Anterolateral 
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coordinates was determined empirically as 2 mm 
anterior to the earplug axis. Both Swiss mice and 
thin littermates of mice with the hereditary 
obese-hyperglycemic syndrome were used. Once 
optimal coordinates had been established, yields 
in terms of obesity were of the order of 50%. The 
animals have currently reached weights 100% 
above starting weight (up to 82 gm.) and are 
characterized by hyperphagia (though not by 
ravenous postoperative voraciousness) and physi- 
cal inertia. Oxygen consumption (measured by 
Haldane open circuit) follows the surface law. 
Asin hypothalamic rats and goldthioglucose 
obese mice, and unlike in genetically obese mice, 
blood glucose levels are in the normal] range, 
insensitive to growth hormone and normally 
sensitive to insulin. Maximum weight gain is 
obtained on high fat, minimum on high protein 
diets. 


1402. Hemorrhagic syndrome in _ poultry. 
Dovetas V. Frost, Henry 8. PERDUE* AND 
Henry C. Sprutu.* Abbott Lab., N. Chicago, Ill. 
Although all phases of the field hemorrhagic 

condition recently observed in poultry are not 

clear, it is certain that vitamin K deficiency is 
often involved. Studies in this laboratory, pre- 

viously reported (Poultry Science, Dec. 1954), 

showed that the water soluble menadione sodium 

bisulfite (Klotogen F) was at least 4 times as 
effective as menadione in chicks fed a vitamin 

K-low diet with added sulfa drug. Failure of 4 gm 

menadione/feed ton to prevent field hemorrhagic 

disease (GoLDHAFT AND WERNICOFF, Tenth 

World’s Poultry Congress, Edinburgh, p. 278, 

1954) is presumed to be due to the fact that the 

fat soluble vitamin is not readily used by the sick 

birds. Menadione sodium bisulfite in the drinking 
water, 10-100 mg/gal., was found effective in 
correction of field hemorrhagic disease. Further 
laboratory studies show that as little as 0.6 gm 
menadione sodium bisulfite/ton was adequate to 
fully protect chicks to 4 wk. on vitamin K-low 
diet in presence of 0.1% sulfaquinoxaline. Under 
the same conditions 2.88 gm menadione/ton 
proved inadequate and 4 gm/ton appeared barely 
adequate. The effectiveness of menadione appears 
to be related in part to the fat content of the diet. 

The effectiveness of menadione bisulfite is inde- 

pendent of fat in the diet. In experiments where 

vitamin K deficiency was severe, depression of 
growth rate was seen. Presence in the diet of ade- 
quate vitamin K prevented the growth depression. 

Incidence and severity of gizzard lesions followed 

severity of vitamin K deficiency, i.e. elevation of 

clotting time and incidence of hemorrhage. 


1403. Comparative sulfur metabolism studies 
of rats and rabbits. Stantey N. GERSHOFF 
(introduced by Davin Mark HeEestep). Dept. 
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of Nutrition, Harvard School of Public Health 

Boston, Mass. 

There have been many reports concerning v::ria- 
tions in species sensitivity to the convulsant me- 
thionine sulfoximine. Rats are approximately 
100 times more resistant to methionine sulfoxi- 
mine toxicity than rabbits. Comparative sulfur 
metabolism studies have been initiated, using 
rats and rabbits. Analyses for total sulfur in the 
serum, liver, muscle, brain, and spinal cord of 
these species show that rabbit serum contains 
more sulfur than that of rats. On the other hand, 
considerably more sulfur can be found in liver, 
muscle, and brain tissues of rats than rabbits. 
No differences were observed in the sulfur content 
of spinal cord. The fate of methionine sulfur has 
been studied when administered intraperitoneally 
as radioactive methionine. Urinary excretion of 
methionine sulfur under these conditions is greater 
in rabbits than rats. Methionine sulfur is incor- 
porated more rapidly into the liver and nervous 
tissue of rats than rabbits. Comparative rates of 
sulfur incorporation in various tissues and the 
effect of methionine sulfoximine on these rates 
will be presented. 


1404. Procedures for evaluation of niacin 
nutrition. Grace A. GotpsmiTH, O. NzaL 
Mi.tieR, WALTER G. UNGLAUB* AND JANIS 
GiBBENS.* Dept. of Medicine and Biochemistry, 
Tulane Univ. School of Medicine, New Orleans, 
La. 


niacin metabolism. Measurement of excretion of 
N!-Methylnicotinamide (N!-Me) and the pyr 
done of N!-Me in the urine for 24 hr. on this regi- 


niacin nutrition. Excretion in patients with 
niacin deficiency is very low, differing markedly 
from that in normal subjects. Supplementation 
of the test diet with 10 mg of niacin and deter 
mination of excretion of niacin metabolites for 3 
second 24-hr. period adds corroborative informa 
tion regarding nutritional status. Continuatio 


more permits more precise evaluation «f thd 
adequacy of body niacin stores. In deplete‘ sub 
jects excretion of niacin metabolites inc’ 
slowly, requiring many days to reach mai 
levels. In well nourished subjects, ma» 
excretion is rapidly attained. Patients 
diabetes mellitus, who were given this sti: 
regimen, showed essentially the same ex¢ reti 
of niacin metabolites as did normal subjec 


judged by this test, body niacin stores we'e D4 


abnormally lew nor did niacin requirement : ppe 
to be increased. These findings were contr:ry ! 
expectation in view of the high incidence o’ sig! 
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suggesting B complex deficiency in association 
wit!: diabetes mellitus. 


140:. Availability to laying hens of various 
forms of gossypol. C. R. Grav. Dept. of 
Poultry Husbandry, Univ. of California, Davis. 
Gossypol, the toxic yellow pigment of cotton- 

see’ that causes yolk discoloration when fed to 

laying hens, is incorporated into the egg as gossy- 
pol-cephalin. Spectrophotometric determination 
of this component is a sensitive measure of the 
biological availability of various gossypol com- 
pounds. In hexane-extracted, uncooked cotton- 
seed meals, most of the gossypol is present in 
free’ form, as determined by chemical analysis. 
Most of the gossypol of meals produced by cook- 
ing and pressing is in a ‘bound’ form that is not 
available to the hen. Some is free, however, and 
fully available. In relation to the level of free 
gossypol, none of the products studied contained 
more available gossypol than did raw meats; in 
some but not all screw-pressed meals the free 
gossypol is fully available. A sample of aniline- 
treated meal showed lower than expected avail- 
ability. After butanone or acetone extraction of 
uncooked meats, the residual gossypol remained 
available. The free gossypol of an acidulated 
cottonseed oil soapstock was only slightly avail- 
able. Hexane-extracted meats that were reacted 
with phlorogiucinol in ethanol and hydrochloric 
acid contained gossypol in a form that was un- 
available. Eggs from hens fed 20% of this reacted 
meal could not be differentiated from normal eggs, 
whereas feeding less than 2% screw-pressed 
cottonseed meal containing 0.05% free gossypol 
(0.001% of diet) could easily be detected. 


1406. Utilization of topically applied ribo- 
flavin, thiamine, calcium pantothenate, 
pyridoxine and vitamin D. R. D. GREENE,* 
A. E. ScHarrer anv A. Siocum.* Squibb Inst. 
for Med. Research, E. R. Squibb and Sons, Div. 
of Olin Mathieson Chemical Corp., New Bruns- 
wick, N. J. 

This study was undertaken to measure the 
tfiectiveness of various ointments on the transfer 


@i numerous vitamins through the skin of rats. 


ody weight gain and urinary excretion were used 
4s the indexes of transfer for the B complex vita- 
ins and the degree of calcification of rachitic 
pone jor vitamin D. Weanling rats were fed diets 
leficicnt in the vitamin in question and shaved in 
he sexpular region to expdse approximately:1 cm? 
bf skin. Ten mg of the fortified ointments were 
bbe into the shaved area twice per week. In 
Beher::| the ointments contained-the dosages of 
he vi amin tested equal to and twice that admin- 
sere’ orally. During the period of skin absorp- 
ion (i hr.) the rats were confined in a tight fitted 
ire enclosure to prevent oral access of the oint- 
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ment. After the absorption interval the area of 
application was thoroughly washed. On the basis 
of the criteria used it is apparent that numerous 
B complex vitamins and vitamin D are rapidly 
and efficiently absorbed and utilized when applied 
in topical preparations. In general a plasticized 
hydrocarbon water absorbing gel ointment was 
superior to carbowax preparations as the vehicle 
for skin transfer of the vitamins studied. 


1407. Goiter in Ceylon and Nigeria. Isipor 
GREENWALD. New York Univ. College of Medi 
cine, New York City. 

The paper of this title (W1Lson, Brit. J. Nutri- 
tion 8: 90, 1954) ascribes an increased prevalence 
of goiter in Ceylon since 1940 to a lowered con- 
sumption of rice (‘5 oz/head/day”’ in 1950-51). 
Official reports give no sign of a markedly in- 
creased incidence in that period and published 
dietary studies indicate that the consumption of 
rice was two or three times that stated by Wilson. 
Goiter, if present at all, was not frequent in 
Ceylon as late as 1820. In 1843, 1849, 1853 and 1894, 
it was reported from the coast, at Galle or between 
Galle and Colombo, and only from the coast. 
Wilson did not mention the use of iodized salt in 
Nigeria. This was begun in 1942 and is mentioned 
in the reports for 1942, 1943, 1944, 1947 and 1949- 
50. It is probable that there was little, if any, 
goiter anywhere in Nigeria during most of the 
19th century. The earliest report that has been 
found is of its occurrence in one place in 1896. 
Later, goiter was reported from many other 
places. The incidence seems to have reached a 
maximum between 1943 and 1947. In neighboring 
Gold Coast and Togoland, goiter changed from 
the most common cause for surgery in 1898 to ap- 
parently complete disappearance by 1948, without 
benefit of iodine (KRUEGER AND ARMATTOE, Med. 
World, London, 74: 70, 1951; see also GREENWALD, 
Ceylon Med. J. 2: 140, 1953; Bull. Hist. Med. 23: 
155, 1949). 


1408. Metabolic pathways for copper in dogs, 
normal human subjects and patients with 
hepatolenticular degeneration. C. J. GuB- 
LER, J: P. Manoney,* J.'A. Busu,* G. E. Carrt- 
WRIGHT AND-M. M. WintTROBE. Dept. of Medi- 
cine, Univ. of Utah, College of Medicine, Salt 
Lake City. 

Following the intravenous’ administration of 
Cu" to normal dogs, 0.6% of the injected dose was 
recovered in urine and 11.7% in stools during a 
5-day period. In dogs with the bile duct ligated, 
2.8% was recovered in urine arid 3.2% in stools. 
In dogs with the bile duct transposed to the uri- 
nary bladder, 10.8% of the injected dose was re- 
covered in the urine plus bile and 1.5% in the 
stools. Following the intravenous administration 
of radiocopper to normal human subjects, the 
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radioactivity in plasma diminished rapidly during 
the first 3 hr. Thereafter, there was a progressive 
rise in the activity of plasma due to appearance 
of Cu’ ceruloplasmin. During the course of the 
study 0.3% of the dose appeared in urine and 
11.8% in stools. Patients with hepatolenticular 
degeneration cleared Cu from plasma more 
slowly than normal subjects. The initial decline 
was not followed by a rise in activity. The uptake 
of copper by liver was iess than in normal sub- 
jects. Of the injected dose, 8% appeared in urine, 
1.7% in stools. Following ingestion of Cu the 
plasma activity was greater in patients with 
Wilson’s disease and decreased more slowly than 
in normal subjects. In the patients no second rise 
due to Cu'‘-ceruloplasmin synthesis was present. 
These observations suggest that a) the main 
normal route of copper excretion in the dog is 
through the bile; 6) in human subjects radiocopper 
is rapidly transferred into ceruloplasmin; c) in 
patients with hepatolenticular degeneration such 
a transfer does not take place. 


1409. Effect of dietary fat on unsaturated 
fatty acids of serum of infants. ArRILD E. 
HANsEN, Hitpa F. Wiese, Marsorie Law .ts,* 
Dorts J. D. Apam* AND MarsoriE A. BAUGHAN. 
Dept. of Pediatrics, Univ. of Texas Med. Branch, 
Galveston. 

Five infants under 3 mon. of age, were observed 
in a metabolic ward for 22 dietary periods of 7 
days each. Four infants were given a low fat diet 
supplying 0.05% of the calories as linoleic acid 
for 11 dietary periods. Four of the infants also 
were given an evaporated milk mixture which sup- 
plied approximately 1% of the total calories as 
linoleic acid. The protein and caloric content of 
both diets was the same. The infants were followed 
clinically daily and careful records were made of 
the food consumption and body weight. Dienoic, 
trienoic and tetraenoic acids were determined 
spectrophotometrically in the blood serum after 
a fast of 8-10 hr. All 5 infants had received evap- 
orated milk mixtures previous to the beginning of 
the study. One of the infants had been breast fed 
up to 1 wk. before admission to the metabolic 
ward. In this infant the initial serum values for 
di- and tetraenoic acids were much higher and the 
trienoic acid was lower than in the other 4 infants. 
This finding is of particular significance inasmuch 
as the serum of 3 breast-fed infants, not om the 
metabolic ward, showed values for di- and tetra- 
enoic acids which were double those for the in- 
fants who had received evaporated milk formulas 
previous to the study. The average value for the 
linoleic acid in the breast milk was more than 
twice that of evaporated milk. The 4 infants who 
were placed on the low fat diet failed to maintain 
the serum levels for unsaturated fatty acids which 
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were observed initially. In 2-3 wk. there were 
definite decreases in the di- and tetraenoic acids 
and an increase in the trienoic acid. During the 
observation period of 1-4 wk. after changing from 
the low fat to an evaporated milk formula the 
serum content of di- and tetraenoic acids again 
increased to the initial levels and there was a 
tendency for a decrease in the trienoic acid to the 
initial level. There were no significant differences 
in the total amount of serum fatty acids during 
the low fat and evaporated milk dietary periods. 
Growth curves and caloric consumption of the 
infants indicate greater caloric intake/unit 
gain in weight on a low fat than on an evaporated 
milk mixture. (Supported in part by the U. 8. 
Dept. of Agriculture through a contract spon- 
sored by the Bureau of Human Nutrition and 
Home Economics.) 


1410. Influence of degree of chlorination of 
naphthalene on fatty liver production in 
rats fed a low-protein diet J. H. Hasu; 
W. B. BELu* anp R. W. ENGEL. Depis. of Bio- 
chemistry and Nutrition, and Biology, Virginia 
Polytechnic Inst., Blacksburg. 

A vitamin-fortified, purified, low-fat, diet con- 
taining 9% of casein and 0.3% of .-cystine 3 
protein source was supplemented as follows: group 
1, none; groups 2 and 3, 0.04% of tri- and tetra- 
chloro-naphthalene respectively; groups 4, 4, 6, 
and 7, 0.004% of penta-, hexa-, hepta-, and octa- 
chloro-naphthalene respectively. The 7 treatment- 
groups each contained 8 weanling rats, 40-50 gn 
in body weight. Over a 2-wk. period groups 2 and 
3 consumed a total of 26.0 and 28.5 mg of the 
tri- and tetra-chloro-naphthalene respectively, 
whereas groups 4, 5, 6, and 7 consumed 2.8, 2./ 


of the 2-wk. feeding period, liver fat values (% 
dry basis) for groups 1 through 7 were as follows 
18.7, 17.8, 23.5, 19.4, 28.7, 35.5, and 18.7. Only th 
hexa- and the hepta-chloro-derivatives of nap! 
thalene produced a significant increase in liv4 
fat under these conditions. The tri- and tetr 
chloro-derivatives, when present in the diet 3 
10 times the dose level, were not as toxic as tl 
hexa- or hepta-chloro-derivatives. Octa- al 
penta-chloro-derivatives were less toxic than t! 
hexa- and hepta-chloro-derivatives. 


1411. Conversion of pteroylglutamic acid 
citrovorum factor by cell-free extracts 
Lactobacillus casei. C. R. Hetsuex* 4 
B. 8. ScuwE1ceRrT. American Meat Inst. Fn 
and Dept. of Biochemistry, Univ. of (hicat 
Chicago, Ill. 

Crude, cell-free extracts from Lactobact 
casei have been used as the enzyme source 
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study the conversion of pteroylglutamic acid to 
citrovorum factor in the presence of phosphate 
buffer, glucose, ascorbic acid and sodium formate. 
Citrovorum factor (Lederle leucovorin) was as- 
sayed microbiologically using Pediococcus cere- 
visiae 8081 (Leuconostoc citrovorum 8081). Centrifu- 
gation of the alumina-ground L. casei cells in 
phosphate buffer at 25,000 xg revealed that the 
major portion of the activity was in the super- 
natant fraction. The system had a pH optimum 
at 5.8 and an optimum temperature between 25- 
30°C. All activity was lost when whole cells were 
brought to 50°C for 5 min. Omission of ascorbic 
acid decreased several-fold the amount of citro- 
vorum factor found. When leucovorin was in- 
cubated with the cell-free extracts, 93% was 
recovered, indicating that very little of the leuco- 
vorin was destroyed or converted to some form 
inactive for the test organism. A slight loss of 
enzyme activity was observed for preparations of 
whole cells or soluble fractions during storage in 
the frozen state. The study of possible inter- 
mediate compounds produced in the conversion 
of pteroylglutamic acid to the citrovorum factor 
and the effect of cofactor additions, etc., on the 
conversion, are being continued along with 
further purification of the enzyme system. 

1412. Influence of aureomycin, penicillin, and 
vitamin Bi: on metabolism of carotene and 
vitamin A in rat. Epwarp G. Hieu (intro- 
duced by Harry G. Day). Dept. of Biochemistry, 
Meharry Med. College, Nashville, Tenn. and Lab. 
of Biochemical Research, Prairie View A and M 
College, Prairie View, Tex. 

Young vit. A-deficient albino rats were supple- 
mented daily for 21 days with either carotene or 
it. A dissolved in cottonseed oil. Control animals 
eceived either the carotene or vit. A alone with 
he vit. A-test diet. The experimental rats re- 
eived in addition to the carotene or vit. A, the 
vit. A-free diet containing either 50 mg of crystal- 
ine aureomycin HCl/kg of diet or vit. Bis in the 
orm of APF in the presence or absence of penicil- 
in. The APF was added in an amount to supply 
bpproximately 50 y vit. Bis/kg. of diet. Aureomycin 
ignificantly increased vit. A deposition from 
arotene fed; for example, rats that received 30 

Mf carotene only as supplement deposited in the 

ver and kidneys an average of 50 y of vit. A, 
hile rats that received carotene plus aureomycin 

leposited an average of 63 y vit. A in these two 
tgans. Also, the aureomycin-supplemented rats 
xhibiied a greater weight gain. On the other 
and, aureomycin did not affect the amount of 
t. A deposited in the liver and kidneys of either 
hale or female rats when preformed vit. A was 
dministered. As previously reported (HiaH AND 
Ilson. J. Nutrition 50: 203, 1953), vit. Bis in- 
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creased vit. A deposition from carotene fed to 
rats. However, vit. Bi: in the presence of penicillin 
was ineffective toward the utilization of carotene 
for vit. A storage. It is suggested that aureomycin 
and penicillin have different effects. These may 
involve alterations in the intestinal microflora 
relative to the microbial synthesis of vit. Bis. 
(Supported in part by a research grant from the 
Natl. Insts. of Health.) 


1413. Effect of nutrition on the resistance of 
chicks to fowl typhoid. C. H. Hiiu, H. W. 
GaRREN, J. W. KELLY AND C. W. BARBER (in- 
troduced by G. H. Wise). Dept. of Poultry 
Science, North Carolina State College, Raleigh. 
Studies have been undertaken to determine the 

influence of various nutritional factors on the re- 

sistance of chicks to fowl typhoid (Salmonella 
gallinarum). In these experiments a corn-soybean 
type of diet was used supplemented with methi- 
onine and all the known vitamins at the levels 
recommended by the National Research Council. 

Only 8% of the chicks fed the basal diet survived 

when S. gallinarum organisms were given orally. 

The survival rate was increased to 42% by supple- 

menting the diet with all the known vitamins in 

10-fold excess of the NRC allowances plus 0.1% 

ascorbic acid. Ascorbic acid alone, the fat soluble 

vitamins alone, or the water soluble vitamins 
alone, had no effect in increasing the resistance of 

chicks to fowl typhoid. When vitamins A, D, E, 

K, Biz, pyridoxine or ascorbic acid were indi- 

vidually excluded from the vitamin supplement 

no increase in resistance was obtained. The effect, 
of the absence of other vitamins from the supple- 
ment are being tested and will be reported. 


1414. Hemolysis of red Blood cells as a func- 
tion of tocopherol concentration in blood 
of adult human males. M. K. Horwirt, 
G. D. Duncan* anv C. C. Harvey.* Biochemi- 
cal Research Lab., Elgin State Hosp., Elgin, Ill. 
Examination of the variables involved in the 

determination of the hemolytic action of hydrogen 

peroxide on human red blood cells has confirmed 
the observations made in rats (Rose AND Grorey, 

Am. J. Physiol. 168: 414, 1952) and in infants 

(GorDoN AND DeMeEtry, Proc. Soc. Exper. Biol. 

& Med. 79: 446, 1952) that the amount of hemolysis 

obtained is related to the concentration of tocoph- 

erol in the plasma. To improve reproducibility 
of results, and to facilitate the evaluation of the 
physiological importance of the technique, studies 
were made of the effects of temperature, pH, time 
of incubation, and of the relationships between 
the tocopherol content of plasma and the red 
blood cell with the amount of hemolysis obtained. 

The most important factors affecting the results 

are the temperature at. which the sample is he- 
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molyzed and the length of incubation time after 
the addition of peroxide. The pu of the hemolysis 
mixture has little effect on the extent of hemolysis 
over the pH range 7.2-7.6. The incubation of red 
blood cells with graded levels of dl-a-tocopherol 
concentration, with an indication that approxi- 
mately 2 X 10-5 m tocopherol would be required 
to reduce the hemolysis to basal levels. The 
amounts of tocopherol present in the blood were 
varied by dietary means and it was shown in pre- 
liminary experiments that the daily administra- 
tion of 15 to 20 mg of d or dl-a-tocopherol to an 
individual on a tocopherol-deficient diet reduced 
the percentage of hemolysis from 75% to 15% in 
8 days. The effects of in vivo hemolysins, ionic 
strength of buffer-saline, time of standing before 
test is started, and also of fat-soluble and water- 
soluble antioxidants on the hemolytic reaction 
will be discussed. 


1415. An alga as a source of lysine and thre- 
onine in supplementing wheat flour J. M. 
Hunp.ey, R. B. Ine* anv R. W. Kravuss.* 
Natl. Insts. of Health, Bethesda, Md., and Univ. 
of Maryland, College Park. 

Lysine and threonine markedly improve the 
biological value of rice (PEcoRA AND HUNDLEY, 
J. Nutrition 44: 101, 1951), wheat and rye (Surg, 
J. Agric. and Food Chem. 2: 1108, 1954) when fed 
to rats. Various food products which might be 
good sources of lysine and threonine have been 
tested for their ability to improve white wheat 
flour. Particular attention was devoted to thre- 
onine since lysine can be produced synthetically 
at reasonable cost. The protein and amino acid 
content of Chlorella (Comps, Science 116: 453, 
1952) suggested tests using algae. Scenedesmus 
obliquus, an alga similar to Chlorella, was cul- 
tured in an inorganic medium (Krauss AND 
Tuomas, Plant Physiol. 29: 205, 1954), harvested, 
air dried and fed as indicated. Weanling NIH 
black rats received a diet composed of commercial 
unenriched white flour (1.6% Nn) fully supple- 
mented with vitamins and minerals. Amino acids 
or dried algae were added at the expense of flour. 
Using 9 or 10 rats/group, additions to the basal 
diet produced growth increments as follows 
(gm/rat,4 wk.): basal diet alone 6.7; 4% algae 
20.3; 0.75% u-lysine 25; lysine and algae 53.2; 
1.2% vu-threonine 7.3; algae and threonine 18.6; 
lysine and threonine 46.5. Preliminary experi- 
ments showed that algae also effectively supple- 
mented commercial enriched bread diets. Our 
results indicate that the protein of this alga is 
an effective supplement to white flour and is one 
of the best sources of threonine among many food 
products tested. 


1416. Some alterations in growth patterns of 
amethopterin resistant Streptococcus fae- 





calis. Dorris J. Hutcuison* ano Joseri H. 
BurcHeNnaL. Sloan-Kettering Inst., Div. of 
Exptl. Chemotherapy, and Sloan-Kettering Div., 
Cornell Univ. Med. College, New York City. 
Studies on alterations in the metabolism of folic 
acid and citrovorum factor of S. faecalis/A (re- 
sistant to amethopterin, maintained on an ame- 
thopterin-purine medium) have been reported. 
These investigations have been extended to in- 
clude 2 other amethopterin resistant strains, 
S. faecalis/A/O, a subculture of S. faecalis/A 
which has been maintained on a PGA-purine 
medium (350 transfers), and S. faecalis/A/MP, a 
subculture of S. faecalis/A which has been main- 
tained on a PGA-6-mercaptopurine medium (49 
transfers). These 3 cultures exhibited increased 
resistance to amethopterin compared to S. faecalis 
8043; S. faecalis A/O 50-fold, S. faecalis/A/MP 
500-fold, and S. faecalis/A 300,000-fold. Growth 
responses to PGA in a purine medium suggested 
a direct correlation between amethopterin re- 
sistance and decreased PGA requirement. The 
two cultures most resistant to amethopterin did 
not grow in 18 hr. in a purine-free medium, and 
when maximum growth did occur after 42 hr., 45 
times more PGA was required. The thymine re- 
quirement of S. faecalis/A was } that of the other 
cultures. In a thymine medium natural purines 
and purine ribosides were equally stimulatory™m 


growth of S. faecalis 8043 in purine free PGA 
media was not enhanced by the addition of any 
of the natural purine containing compounds, but 
the growth of S. faecalis/A/O was enhanced by 
these compounds. S. faecalis/A and S. faccalis/ 


media but responded as in the thymine mediumf#thi 
Amino-imidazolecarboxamide was not a puring 
source for any culture. 


1417. Methionine and lysine requirements 0 
mature women. E. M. Jones,* C. A. Bauyy i 
MANN AND M. S. Reyno.ps. School of Homi 
Economics and Dept. of Biochemistry, Univ. 4 
Wisconsin, Madison. 

Using nitrogen balance as a criterion «f ade 
quacy, the methionine requirements of 7 natu 
women were studied on a semi-syntheti¢ die 
furnishing various levels of methionine. * ‘ost ¢ olk g; 
the nitrogen was supplied by a mixture o! ami 
acids and di-ammonium citrate. The 8 e sentit 
amino acids plus arginine, histidine, cyst \¢ a0 
tyrosine were fed at the levels at which the o¢¢ 
in 20 gm. of egg protein. Isonitrogenous a: \oun! via 
of glycine and di-ammonium citrate wer: addé Mar: 
to bring the nitrogen intake to 10 gm/d: °. TI 
natural isomer was used for all amino ac ds ¢ 
cept pt isoleucine. Mineral and vitamin upp! 
ments were included. The cystine level \ 28 # 


Div., 


folic 
\ (re- 
ame- 
orted. 
0 in- 
rains, 
ulis/A 
purine 
MP, a 
main- 
m (49 
reased 
necalis 
A/MP 
‘rowth 
gested 


March 1965 


prox nately 0.5 gm/day. In studies extending 
over 277 person-days, nitrogen balance was at- 
taine | in the individual subjects at methionine 
intak -s ranging from 150 to 230 mg/day. However, 
negai've nitrogen balance resulted when cystine 
was 1 -moved from the amino acid mixture used to 
furni-h the lower level of methionine. The replace- 
ment of cystine restored nitrogen balance. Under 
similsr conditions, nitrogen balances were deter- 
mine at various levels of lysine intake. Eight 
women, studied for a total of 272 person-days, 
showed considerable individual variation, but an 
intake of 630 mg/day was adequate for the estab- 
lishment of nitrogen balance in all subjects. 
(Supported in part by a U.S. Dept. of Agriculture 
contract, sponsored by the Human Nutrition Re- 
search Branch, Agric. Research Service.) 


418. Effects of ethionine and related com- 
pounds on developing chick embryo. Davip 
A. Karnorsky, C. P. Daaa anpb C. R. Lacon 
(introduced by JoserpH H. BurcHENAL). Embry- 
ology Section, Div. of Exptl. Chemotherapy, 
Sloan-Kettering Inst., New York City. 

Ethionine, at doses of 4-8 mg/egg injected into 
the yolk sae of the chick embryo, produced con- 


-Bsistent and distinct effects on development when 


the embryos were examined at 16-18 days. These 
fleets consisted of 1) decrease in growth,” 2) 


/erossly enlarged fatty liver, 3) thin legs, ap- 


parently due to abnormal muscle development, 
generalized edema and 4) decreased feather 


j@rowth. The tissues were examined microscopi- 


ally. Other findings were small gall-bladders and 


'Bpper eyelid defects. The effective dose was rela- 
‘aecalis| 
ine-free 


ively constant when given at 0-8 days. Defects 
n embryonic development were consistent when 
thionine was injected at 0-8 days, suggesting 


in@@hat the ethionine action began about the 8th 


e sentis 
ste an 


lay. Methionine prevented the toxic effects of 
thionine, and this protection was demonstrated 
hen methionine was given up to 4 days after the 
thionine was injected on the 2nd day of incuba- 
ion. Methionine sulfoximine produces charac- 
istic abnormalities in embryonic development 
istinetly different from ethionine. These con- 
sted of 1) decrease in growth, 2) micromelia, 3) 
ort lower beak and 4) retardation in feather 


iq@g'owth. The effective dose was 0.5 mg/egg by 


olk sac injection, and the most striking effects 
tre ol served when methionine sulfoximine was 
Necte:i on the 4th day. Methionine did not exert 
protective action. ' 


19. Improvement of milled rice proteins by 
mea! (lean beef) and fish (salmon) proteins. 
ey vus C. Kix. Univ. of Arkansas, Fayette- 
ville. 

The |.roteins of milled rice rations (percentage 
bmpo ition milled rice, 87; salt mixture, 4; cellu- 
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flour, 2; vegetable shortening, 4; wheat germ oil, 
1; cod liver oil, 2; and cerelose) were supplemented 
by those of lean’ beef and fish (salmon). Six male 
and 6 female rats were used in experiments of 70 
days duration. The supplements were fed at a 1, 
3, and 5% level, replacing an equivalent amount 
of protein in the milled rice rations which had a 
protein content of 5.394%; milled rice, 6.2%; lean 
beef 61.75%; salmon 57.7% protein. The average 
difference in gain at the 1, 3, and 5% level was for 
lean beef, —10.0; +10.0, and +15.0 gm, respec- 
tively; for salmon, +3.5, +6.5, and +2.0 gm. These 
differences are considered not to be significant, 
except +15.0. 


1420. Utilization of intravenously adminis- 
tered carotene by ileectomized sheep. JoHN 
C. KirscHMAn* AND Rosert MacVicar. Dept. 
of Agricultural Chemistry Research, Oklahoma 
Agricultural Exper. Station, Stillwater. 

The normal intact sheep has been shown to 
utilize for the synthesis of vitamin A an aqueous 
suspension of 8-carotene solubilized with Tween- 
40 (J. Animal Sci. 13: 677, 1954). The rat has been 
shown to form vitamin A from intravenously ad- 
ministered carotene, even after removal of the 
small intestine (BreRI AND PoLLARD, Federation 
Proc. 12: 409, 1953). A study has been made, 
therefore, of the conversion of carotene to vita- 
min A in the ileectomized sheep. Normal wethers 
that had been maintained on a low-carotene 
ration for several weeks were subjected to a total 
ileectomy, following which from 10 to 15 mg of 
B-carotene in a aqueous suspension solubilized 
with Tween-40 was administered intravenously. 
In a typical animal, the plasma carotene rapidly 
increased from pre-injection level of less than 10 
ug/100 ml to 755 wg at 10 min. post-injection. The 
plasma carotene then declined throughout the 
subsequent 24 hr. to 55 ug/100 ml. The liver con- 
tent of carotene increased from a negligible initial 
value to 9.2 wg/gm dry wt. at 24 hr. The pre- 
injection level of vitamin A in the plasma was 
21 wg/100 ml. During the first 5 hours, it increased 
gradually to 45 wg; the level declined thereafter 
to 25 wg at 24 hr. Initial liver vitamin A stores 
were of such magnitude as to preclude the detec- 
tion of small changes, such as might have resulted 
from the synthesis of vitamin A from the injected 
carotene. These data are interpreted as indicating 
the existence in sheep of extra-intestinal sites of 
synthesis of vitamin A from carotene. 


1421. Effects of prolonged massive adminis- 
tration of ascorbic acid to guinea pig. 
Merton P. LAMDEN AND Cristina E. ScHweEt- 
KER (introduced by Harouip B. Pierce). Dept. 
of Biochemistry, College of Medicine, Univ. of 
Vermont, Burlington. 

Ascorbic acid partially metabolizes to oxalic 
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acid and in large doses increases urinary excretion 
of oxalate. Since oxalic acid has been reported to 
cause kidney damage, this study was initiated to 
ascertain whether prolonged massive dosage of 
ascorbic acid might also result in renal damage. 
Eight guinea pigs received daily intraperitoneal 
injections of 100-200 mg of ascorbic acid for 6 wk. 
Another group of 4 was injected daily with 1-10 
mg of oxalic acid, an amount which might reason- 
ably be derived metabolically from 100-200 mg of 
ascorbic acid. The following determinations, which 
might detect abnormal kidney function or damage, 
were made on each animal before and during the 
injection period: urea, uric acid, and protein in 
serum, blood creatinine, and urea, uric acid, 
creatinine, albumin, and glucose in urine. ‘Nor- 
mal’ and test values are presented. A diuresis 
with increased urinary excretion of urea, uric 
acid, and creatinine occurred in animals injected 
with ascorbic acid confirming findings of other 
investigators. No abnormalities in the above 
chemical analyses nor in the gross or microscopic 
anatomy attributable to either ascorbic acid or 
oxalic acid injections were observed. There was no 
interference in the gestation and bearing of 
healthy litters by two guinea pigs injected with 
the above amounts of ascorbic acid for a major 
part of the gestation period. The above results 
do not preclude the possibility of finding abnormal 
structure or function in the guinea pig with more 
sensitive techniques or at higher dosages of 
ascorbic acid. 


1422. Biogenesis of porphyrins employing 
paper electrophoresis. Eart G. Larsen,* 
Irvine MeLcerR* anv James M. OrTEN. Dept. 
of Physiological Chemistry, Wayne Univ. College 
of Medicine, Detroit, Mich. 

The relative mobilities of various porphyrins 
were studied in different buffer systems employ- 
ing several types of paper electrophoresis ap- 
paratus. The effects of variation in pH, ionic 
strength, and voltage were determined. The free 
porphyrins were obtained by hydrolyzing the 
crystalline methyl esters. Separation of uro- 
porphyrin, coproporphyrin and protoporphyrin 
was obtained in veronal and borate buffers of pH 
8.5 or more. Amino-levulinic acid and porpho- 
bilinogen were also resolved from mixtures con- 
taining the above porphyrins. Optimal resolution 
and stability was observed with borate buffer, 
pH 11.0 and ionic strength 0.2-0.3. The types I and 
III isomers of coproporphyrin and uroporphyrin 
were not resolved. Since no formation of por- 
phyrins from porphobilinogen or amino-levulinic 
acid was observed this technique provides an 
ideal means of studying the porphyrins excreted 
in porphyria urine. Porphyria urine was applied 
directly to the paper strips. A number of por- 
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phyrins was demonstrated in congenital porphyria 
urine whereas only the uroporphyrins and porpho- 
bilinogen were detected in acute porphyria urine. 
The foregoing procedure is being employed in 
conjunction with other methods involving the use 
of strong acids in order to determine those por. 
phyrins which may arise as a result of acid ca- 
talysis. This is of particular significance in our 
further studies of heme synthesis by the nucleated 
erythrocyte employing C-labeled acetate as 4 
precursor. (Supported by Grant No. C-2144-¢ 
from the Natl. Insts. of Health.) 


1423. Glycogen synthesis in various tissues as 
affected by ingestion of water and a high 
carbohydrate diet. Samvuet _LeEpxovsky, 
Aviva CHARI-BITRON* AND Harumi Marz 
sakI.* Dept. of Poultry Husbandry, Univ. of 
California, Berkeley. 

Rats were trained to consume their entire 
daily ration, within 2 hr. Only half of the rats hai 
free access to water‘and they consumed more food 
than those without water. Groups of rats were 
killed after fasting for about 24 hr. immediately 
after feeding, and 2, 5 and 9 hr. thereafter. Glyco 
gen was determined in 8 different tissues. With 
the exception of the brain, in which there was n0 
change, there was an increase in the glycogen 
content of all tissues measured with a peak at th 
5 hour period. The increase of the glycogen in th 
muscle was relatively small and independent 0 
whether the rats had access to water or ate mort 
food. The livers of the fasted rats had a fairl 
high, though variable glycogen content which in 
creased after eating with a maximum at the 5-) 
period. Animals with access to water had a high¢ 
glycogen content in their livers at this time. Th 
adipose tissue of the fasted rats contained virt 


in these tissues about 5 hr. after feeding. Acceg 
to water increased the glycogen content of : 


liver was due to the increased food intake, acceg™ci 
to water or both. Sharp differences were ¢ 
countered among the different adipose tissuqy 
the greatest amount of glycogen being found 
the interscapular body and the least in the § 


Insts. of Health, PHS.) 


1424. Gastrointestinal regulation of wat 
and its effect upon food intake. SMU 


Lerxovsky, Ricuarp Lyman,* Daviv Fusgfll sul, 
ING* AND Masako Nacumo.* Dept. of Poulfffhe re 
Husbandry, Univ. of California, Berkele). [pheny!. 
Rats, trained to eat their daily food requ:rem 
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mediately after feeding, and 2, 5 and 9 hr. there- 
after. Water in the stomach and intestinal con- 
tents was determined on samples from each 
periud. Rats without water ate considerably less 
food than animals receiving water, but all groups 
maiitained a fairly constant food to water ratio 
in the stomach (about 49% water) and in the in- 
testinal tract (about 78% water). The data ob- 
tained seems to shed some light upon the site and 
manner by which water regulates food intake. The 
site of this regulation seems to be the stomach and 
itis exercised through the control it imposes upon 
the food to water ratio of the stomach contents. 
Food seems to be eaten only in such amounts as 
to enable the rats to maintain this ratio of food 
to water in the stomach. The source of the water, 
whether mobilized from the tissues of the animal 
or whether taken by mouth, appears to make little 
difference in so far as its regulation of food intake 
isconcerned. When water is supplied ad lib. food 
isingested along with water until some other sa- 
tiety mechanism gets the animal to stop eating, 
but the food to water ratio in the stomach con- 
tents is nevertheless no different from that in 
rats ingesting food without access to water. (As- 
sisted by a grant from Natl. Insts. of Health, 
PHS.) 


125. Amino acid requirement of young 
women: IV. Phenylalanine. R. M. Lever- 
Ton, N. Jonnson,* J. Evtison,* M. SKELLEN- 
GER,” D. GESCHWENDER* AND F. Scumipt.* 
Nebraska Agricultural Exper. Station, Lincoln, 
and Human. Nutrition Research Branch, Agri- 
cultural Research Service, USDA, Washington, 
D.C. 

Phenylalanine was the fourth amino acid for 
which the requirement of young women has been 
studied at the University of Nebraska. Six sub- 
jects were studied for a period of 8 wk. A semi- 
purified diet was used which included cornstarch, 
sugar, fat, mineral and vitamin supplements, and 
afew fruits low in nitrogen. The 8 essential amino 
heids, plus tyrosine, cystine, arginine, and histi- 
dine were supplied daily in crystalline form in 
mounts present in 20 gm egg protein. Glycine 
and diammonium citrate were added to supply a 
iaily nitrogen intake of 9 gm. The intake of 
phenylalanine was reduced stepwise until the 
subjects were in negative nitrogen balance, which 
Nas considered to exist when the excretion ex- 
teded the intake by more than 5%. Then the 
fast amount of phenylalanine which maintained 
ll subjects in nitrogen balance was considered 
he rejuirement. This was found to be 200 mg 
henyl:lanine daily when the tyrosine intake was 
" mg. At this level of phenylalanine intake, 
ecreasing the tyrosine intake resulted in de- 
rease’ nitrogen balances. Doubling the phenyl- 
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alanine intake to equal 400 mg did not compensate 
for reducing the tyrosine intake to zero. When 
the 4 other amino acids under investigation, 
threonine, valine, tryptophan, and leucine, were 
included in the ration in minimum amounts, 200 
mg L-phenylalanine and 900 mg L-tyrosine main- 
tained nitrogen balance in a 2nd group of 8 sub- 
jects. 


1426. Reproductive performance of rais re- 
ceiving corn oil or butterfat in presence of 
sulfathalidine. Irvin E. LieNER anv T. 
VISWANATHA (introduced by M. O. Scuutrze). 
Dept. Agricultural Biochemistry, Univ. of Min- 
nesota, St. Paul 
A previous study (J. Nutrition 52: 613, 1954) 

had shown butterfat to support.a faster rate of 
growth in young rats than corn oil when 2% 
sulfathalidine (ST) was incorporated into the 
ration. These two fats have now been compared 
with respect to reproduction as the criterion of 
nutritive value. The ration contained 28% fat, 
20% casein, 46% sucrose, 4% salts, 2% ST, and 
all the known vitamins. A comparison was made 
of the reproductive performance of 2 groups of 
female rats (30 rats/group) which had received 
this ration containing either corn oil or butterfat 
since weaning. The mortality of their young was 
28% and 0% for corn oil and butterfat respec- 
tively. In control groups receiving rations from 
which ST had been omitted, complete survival of 
the young was obtained on both fats. After trans- 
ferring the mothers in the control groups to rations 
containing 2% ST, the mortality of the young in 
the corn oil group increased to 9% in the 2nd 
litters, and is currently 70% in the 3rd litters 
(based on a limited number of females which have 
thus far cast their litters). The incidence of mor- 
tality in 3 successive litters from mothers receiv- 
ing butterfat and ST has remained 0%. The death 
of the young from mothers on the corn oil-ST 
ration generally occurred within the first 3 days 
of birth. 


1427. Stabilization of cystine during acid 
hydrolysis of foodstuffs. Cart M. LyMAn ANpD 
B. P. Doctor.* Dept. of Biochemistry and Nu- 


trition, Texas Agricultural Exper. 

College Station. 

The accurate determination of cystine and 
cysteine in food materials containing carbohy- 
drates is complicated by the destruction of these 
amino acids through reaction with the carbonyl 
group of carbohydrates and carbohydrate de- 
composition products. A solution to this problem 
was found by adding relatively large amounts of 
tyrosine to the hydrolysis mixture. As carbonyl 
groups are released during the hydrolysis period 
soluble humin is formed by reaction with tyrosine, 


Station, 
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thus preventing the destruction of cystine. Oxida- 
tion by molecular oxygen is prevented by carrying 
out the hydrolysis in an atmosphere of HS. 
The adaptation of the procedure to the micro- 
biological determination of the combined content 
of cystine plus cysteine in foods will be discussed. 
Values obtained for the content of these amino 
acids in grains such as corn and wheat are con- 
siderably higher than those generally found in 
the literature. 


1428. Importance of caloric disposition in 
cholesterol and lipoprotein metabolism of 
human subjects. GEorGE V. Mann, Dept. of 
Nutrition, Harvard School of Public Health, 
Boston, Mass. 

An experiment has been carried out to reveal 
the effects upon the levels of the serum lipids of 
the diversion of high energy dietary intakes into 
fat storage or into kinetic energy dissipated 
through exercise. Healthy young men were ob- 
served during a control period, a period of high 
energy exchange when the control levels of calorie 
intake were doubled and weight was kept constant 
by strenuous exercise, a period of rapid weight 
gain produced by the cessation of strenuous 
exercise -and a final period of weight reduction 
produced by restriction of non-fat calories. The 
subjects were fed measured diets at a research 
table for the 10-wk. experiment. The control 
levels of fat intake (150-175 gm daily) were kept 
constant throughout. Measurements were made 
of body weight and density, of serum cholesterol, 
phospholipids and total lipids, and of serum 
a and 6 lipoproteins (ultracentrifuge). It was 
found in 3 subjects who completed the regimen 
that doubling the calorie supply had no effect on 
the serum lipids so long as the excess energy was 
dissipated by exercise. Wheiu the exercise was 
restricted and fat deposition occurred, there was 
an approximate doubling of serum cholesterol 
levels and a significant increase of serum 8 lipo- 
proteins and phospholipids in 2 of those subjects. 
Weight reduction by food restriction promptly 
returned these serum elevations to the original 
levels. The conclusion has been drawn that periods 
of positive calorie balance are probably athero- 
genic through this serum lipid mechanism. 


1429. Studies on the pregnant rat injected 
with ethionine. I. Effect on litter size and 
lactation. M. Exvizasety Marsn, Louis D. 
GREENBERG* AND JAMES F. RIneHwART.* Dept. 
of Pathology, Univ. of California School of Medi- 
cine, San Francisco. 

The daily subcutaneous injection of 20 mg of 
pL-ethionine into pregnant rats, begun at intervals 
ranging from 1-16 days after the finding of sperm 
in the vaginal smear, has produced a) a decrease 
in the number of young per litter with occasional 
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complete resorption of the embryos, b) a decrcas 
in the size of the young, often as much as 50%, 
c) a decrease in the number of viable young, d) 
death of the entire litter within 3 days. Lactation 
failure in the mother was a contributing, if not a 
primary, cause of death in the viable young. This 
effect is due, in large measure at least, to the 
antagonistic action of ethionine for the essential 
amino acid methionine. The simultaneous injec. 
tion of 20 mg of pt-methionine prevented the oc. 
currence of most of these changes and permitted 
the birth of live young, normal in size and appear. 
ance. This amount of methionine was insufficient, 
however, to overcome the ethionine effect on 
lactation and, to date, no young have been raised 
to weaning age. The anorexia produced by the 
ethionine during the first few days necessitated in 
all later tests the pairing of the rats receiving 
ethionine with the controls receiving either water 
placebos or the methionine supplement and re- 
stricting the food consumption of the latter ani- 
mals to that consumed by the ethionine rat. 


1430. Maintenance of Myobacterium leprae 
in rats and hamsters fed diets low in vita: 
min E and high in unsaturated fats. Kani 
EK. Mason anp MEny BERGEL.* Dept. of Anat- 
omy, Univ. of Rochester School of Medicine ani 
Dentistry, Rochester, N. Y. 

The chemotherapeutic use of antioxidants i 
leprosy together with evidence of a prooxidant 
state in lepromatous lesions resembling that in- 
duced in tissues of the rat by vitamin E deficient 
diets high in unsaturated fats suggested that 
long-recognized inability to establish M. lepra 
in experimental animals might be overcome if 4 
sufficiently prooxidant state existed (BERGEI, 
Rev. Med. Rosario 42: 1951). To test this hypothe: 
sis, 12 rats and 6 hamsters fed low-E diets cor- 
taining 20, 10 or 6% cod liver oil for variable 
periods up to 75 days were inoculated (intra; 
peritoneally, intratesticularly, or subcutaneously 
with a saline suspension of a leproma, frozen wit 
dry ice for 43 days during transport and storage 
from an untreated case of human leprosy (kindl} 
provided by Dr. R. R. Wolcott, U. S. Publig 
Health Hospital, Carville, La.). Six hamstc's anq 
8 rats killed at intervals over a 5-month post 
inoculation period have shown small intra) erito 
neal or larger subcutaneous lepromas. Impressio 
smears of lepromas, inoculated testes and : plee 
have shown numerous enlarged, foamy re‘iculd 
endothelial cells of the connective tissuc: ¢0 
taining large numbers of strongly acid-fast acil 
and globi of M. leprae, a typical feature of ‘ csio! 
of human leprosy and indicative of active intr 
cellular reproduction of the bacillus. Th:s ¢ 
dence that M. lepra can survive and p:oduf 
typical lesions in laboratory animals, piope! 
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prepared dietetically, offers new experimental 
pprowches to the metabolic and pathogenic 
spec's of human leprosy. (Aided by a grant from 
li Litly & Co.) 


31. Nutritive value of acetin fats. F. H. 
Ma’tson, F. J. BAurR* ann L. W. Becx.* Re- 
search Div., Procter and Gamble Co., Cincinnati, 
Ohiv:. 
The substitution of fatty acids by acetic acid 
iglyceride molecules results in fats with unusual 
roperties making them of interest to the food 
dustry. One such, here called a diacetin fat, is 
hat in which the glycerol is esterified with 2 
cetic acid equivalents and 1 long chain fatty 
cid equivalent. Feeding studies have been carried 
ut with 2 types of diacetin fats, namely, one in 
hich the long chain fatty acid was derived from 
partially hydrogenated mixture of soybean oil 
id cottonseed oil, iodine value of 80, and the 
her in which the long chain fatty acid was 
rived from completely hydrogenated soybean 
|,iodine value of 1. In each case the correspond- 
ng triglyceride of the long chain fatty acids was 
bd as the control fat. Purified diets containing 
ese fats were fed to weanling male rats and 
pmparisons were made with respect to growth, 
bod consumption, and dietary fat utilization. The 
dine value 80 fats were fed at 25 and 50% levels 
d the iodine value 1 fats were fed at a 25% 
vel. Growth performance of each pair of groups 
as equal. Food consumption and fat utilization 
the iodine value 80 materials were also equal. 
e long chain fatty acids of iodine value 1 (es- 
ntially stearic acid) were much better utilized 
the form of a diacetin fat and hence the group 
nsuming this material exhibited greater food 
ciency than the corresponding control group 
nsuming triglycerides consisting entirely of 
ig chain fatty acids of iodine value 1. 


2. Similar effects of lathyrism and fluoro- 
ison bones of rats. J. F. McCLenpon. Dept. 
if Radiology, Albert Einstein Med. Ctr., Phila- 
elphia, Pa. 

Plants may be divided into fluoriferous and 
n-fluoriferous according to their ability to 
sorb fluoride. Fluoriferous plants fertilized 
th rock phosphate and fed to rats produced 
orosis of the tooth enamel. Since the African 
bnt, Dichapetalum, can form fluoroacetate from 
oride, it seems possible that the enamel-organ 
ld form one molecule of fluoroacetate from a 
llion molecules of fluoride and that the fluoro- 
tate jams the citric acid cycle (Sir Rudolph 
ters). The accumulated citrate might disturb 
Tegular secretion of tooth enamel (and bone). 
¢ bores are not as sensitive indicators as the 
imel because a large change in the mineral 
tent of the bones is necessary in order that 
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it be detected by x-ray or gross pathology. But 
by x-ray and autopsy, similar effects were seen 
in some experiments on lathyrism and fluorosis. 
Both agents are partially inhibited by calcium. 
Micro-dissection, serial sections and serum-Ca 
suggest that parathyroids are involved. It seems 
possible that Lathyrus toxin jams the citric acid 
cycle, and the accumulated citric acid lowers the 
ionization of calcium. These studies are being 
continued. 


1433. Effects of penicillin and aureomycin on 
rats fed pyridoxine-deficient diets. E. G. 
McDaniEL* AND Fuioyp S. Darr. Nail. Insts. 
of Health, Bethesda, Md. 

Weanling rats were fed purified diets containing 
18% casein, 8% fat, 4% salts, dextrose and vita- 
mins. Twelve rats/group were used and compari- 
sons were made between littermates. Omission of 
pyridoxine from the otherwise adequate diet re- 
sulted in reduced growth and survival and in 
development of dermatitis. Inclusion of 100 or 200 
mg % procaine penicillin G in the deficient diet 
resulted in a marked beneficial effect on growth 
and on survival and the incidence and severity of 
the dermatitis was diminished. The inclusion of 
20 or 40 mg % of aureomycin in the deficient diet 
had a marked but opposite effect; growth was 
greatly diminished (as compared to the deficient 
controls) while the incidence and severity of the 
dermatitis and the mortality were increased. 
Penicillin was not effective in preventing the dele- 
terious effects of aureomycin; animals which 
received both antibiotics in the deficient diet be- 
haved very similarly to those receiving aureo- 
mycin alone. 


1434. Alloxan diabetes and tryptophan-niacin 
metabolism. E. G. McDaAnie.,* James M. 
HuNDLEY AND WILLIAM H. SEBRELL, JR. Nail. 
Insts. of Health, Bethesda, Md. 

The conversion of tryptophan to niacin appears 
to be disturbed in alloxan diabetic rats. Marked 
increases in urinary N!-methylnicotinamide 
(NMN) were observed following tryptophan 
administration to normal rats but not in the same 
animals later made diabetic with alloxan. Pair- 
feeding and fasting experiments showed that 
excessive food intake of diabetic animals was not 
responsible for the difference. Changing the 
dietary carbohydrate from sucrose to glucose or 
fructose did not elevate the low NMN excretion 
of diabetic animals given tryptophan. Administra- 
tion of niacin, niacinamide or NMN resulted in 
marked increases in urinary NMN in both nor- 
mal and diabetic rats. When diabetes was con- 
trolled by insulin the conversion of tryptophan 
to NMN increased to within normal limits. Al- 
loxan treated animals which failed to become 
diabetic converted tryptophan to NMN as did 
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normals. In some diabetic animals the conversion 
of niacinamide to NMN was somewhat reduced 
but not to the extent observed in converting 
tryptophan to NMN. A moderate reduction in 
NMN values occurred when diabetic urine or an 
equivalent amount of glucose was added to con- 
trol tests. This reduction was not great enough 
to account for the low NMN values found. Ad- 
ministration of tryptophan elevated the blood 
sugar curve in fasting diabetics but not in con- 
trols. Although part of the tryptophan may be 
going into glucose instead of niacin a preliminary 
experiment feeding fructose to diabetic rats to 
improve carbohydrate utilization suggests that 
this may not be the entire explanation. 


1435. Convulsions occurring in suckling 
young of maternal rats fed pyridoxine-re- 
stricted diets. W. J. McGanirty,* R. G. Tucker,* 
THELMA G. TuRNER,* MArGaret H. UTLEY* AND 
Wituiam J. Darsy. Dept. of Obstetrics and 
Gynecology and Div. of Nutrition, Vanderbilt 
Univ. School of Medicine, Nashville, Tenn. 
Female albino rats of the Sprague-Dawley strain 

(49 days old) were maintained on a purified pyri- 
doxine-free diet. Following 12 weeks of ad libitum 
feeding, acrodynia developed and the rats were 
divided into subgroups and mated with stock-fed 
males. Group I received 10 yg daily of supple- 
mental pyridoxine hydrochloride via pipette. 
Eleven females were mated 51 times; 23 preg- 
nancies resulted, yielding 155 pups weighing 5.5- 
6.5 gm. Twenty-nine pups survived; 8 developed 
convulsions on the 10th to 12th day of life and 
succumbed. Group IT received 5 wg daily of pyri- 
doxine. Eleven females were mated 45 times; 
18 pregnancies resulted in 143 pups weighing 
5.5-6.5 gm; 16 of these pups survived, 7 had con- 
vulsions on day 10-12 and succumbed. Group III 
received 2 wg daily of pyridoxine. Ten females 
were mated 30 times and 9 pregnancies resulted in 
49 pups, weighing 4.5-6.5 gm. Nineteen of the 
offspring developed convulsions on the 10th to 
12th day of life. All pups succumbed. Group IV 
received no supplemental pyridoxine. Sixteen rats 
were mated 28 times; 1 pregnancy resulted, yield- 
ing 4 pups of an average weight of 3.0 gm. No 
pups survived as long as 9 days, and no convul- 
sions were observed. Pyridoxine is necessary for 
reproduction and normal fetal and infant de- 
velopment in the rat. (Supported by a grant 
from 8. E. Massengill Company.) 


1436. Nutritional and metabolic studies of 
blowfly, Phormia regina. A. J. McGrnnis,* 
R. W. Newsurau,* anp V. H. CHELDELIN. 
Dept. of Chemistry and Science Research Inst., 
Oregon State Colleye, Corvallis. 

Previous methods for rearing Phormia regina 

have been modified in an attempt to obtain a 
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media which would permit growth from the egg | 
to the adult under sterile conditions. Alteration 
of a standard media then would permit the eluci- 
dation of the nutritional requirements of this 
organism. The standard media consists of the 
following material per gm: 880 mg vitamin-free 
casein; 88 mg yeast extract; 30 mg agar; 2 ml 
Belars solution; 2 mg cholesterol. Growth was 
retarded by replacing 10% of the casein with 
glucose. Similarly acid or enzymatically hy- 
drolyzed casein failed to promote growth if sub- 
stituted for casein above levels of 30%. The addi- 
tion per gm of dry ingredients of 7.5 mg of dl 
serine resulted in death of underdeveloped larvae. 
This effect was reversed by 30 mg of dl alanine. 
The relationships of other amino acids to growth 
will be discussed. Preliminary studies on oxida- 
tive enzymes showed some hexose phosphate 
oxidation by washed sarcosomes from adult 
thoraces. This same fraction oxidized citrate and 
a-Ketoglutarate completely to COz and water as 
measured by O2 uptake manometrically. Isocitric 
dehydrogenase appears to be TPN specific in this 
organism. Marked polyphenol oxidase activity 
has been found in prepupal and pupal homoge- 
nates. The presence of various enzymes in the 
various stages of development has been studied 
and will be discussed. 


1437. A bacterial method for determining 
protein digestibility. E. T. Mertz anp E. 
W. Cotz*. Dept. of Biochemistry, Purdue Uniw., 
Lafayette, Ind. 

The protein digestion coefficients of 9 different 
commercial breakfast cereals were determined by 
a 2-stage method using pepsin and Pseudomonas 
aeruginosa (Mertz et. al. Federation Proc. 13: 
264, 1954). Sugar-coated cereals were not attacked 
by Pseudomonas unless the sugars were first re- 
moved by dialysis. A similar inhibition of pro 
teolysis is obtained by mixing glucose or sucrosq 
with casein prior to digestion. With two excep 
tions, the bacterial coefficients agree withi 
+10% with those obtained on the same cereag 
samples in digestion trials with rats. The dats 
show that in. vivo differences in protein digesti 
bility exist among the cereals tested, and tha 
these differences can be demonstrated also wit 
the bacterial method. 


1438. Glucose imbalance in terminal phase ¢ 
dietary necrotic liver degeneration. W ALTE 
Mertz anp Kraus Scuwarz (introduced bi 
James M. Hunptey). Natl. Insts. of Healt 
Bethesda, Md. 

The immediate cause of death in rats succum! 
ing to necrotic liver degeneration is severe hyp 
glycemia (Mertz ANp Scuwarz, Federation Pri 
13: 469, 1954). The average blood glucose ‘evel 
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such dying rats was 9 mg%. The decline below 
normal fasting levels (42 mg%) began approxi- 
mately 5 hr. before death. At autopsy, stomach 
and intestines of these animals consistently are 
filled with diet (59% sucrose). Disappearance of 
intravenously injected glucose (125 mg/100 gm 
wt.) from blood was slower in sick animals (105 
mg above starting level after 30 min.) than in 
normals (40 mg%). In rats showing the first signs 
of the terminal phase (7 hr. before death) stomach 
tubing of 2 mg of glucose/gm elevated blood 
glucose levels slightly more than in normals. As 
the attack advanced, less and jess glucose reached 
the blood. One to 2 hr. before death, no rise of 
blood glucose was found at all. Glucose concen- 
tration in portal blood 30 min. after 2 mg of oral 
glucose/gm wt. was 166 mg% in controls; in 
severely sick animals, 1-2 hr. before death, no 
portal glucose was detectable after such treat- 
ment. Thus a marked failure of glucose absorption 
isapparent. Extensive vascular congestion of the 
portal system prevails during the last hours. In- 
traperitoneal injection of isotonic saline (10% 
of body wt.) relieved this condition and _ si- 
multaneously reestablished intestinal glucose 
absorption remarkably, as was evident from 
elevated glucose concentrations in portal and 
peripheral blood after stomach tubing of glucose. 


189. Nutritive value of the palolo. Carry D. 
MILLER, FLORENCE Pen* AND Haro.p Gartry.* 
Dept. of Foods and Nutrition, Univ. of Hawaii 
Agricultural Exper. Station, Honolulu. 

The palolo (Eunice virdis), an annelid worm, 
rises to the surface of the ocean from the coral 
reefs of Samoa, Fiji and some other tropical 
Pacific islands from October to December. The 
natives have for generations been able to predict 
he time of its rise, but scientific observations 
ave enabled one of us (H. G.) to make even more 
kccurate predictions. It is estimated that the 
uantity of palolo during the 2-3-day rise amounts 
0 thousands of tons. The natives consider it a 
peat delicacy, gather as much as they can, and 
end it inland by runner as prized gifts to chiefs 
nd friends. It is eaten in the raw and the cooked 


interested scientists for years, to our knowledge 
0 one has investigated its nutritive value. Palolo 
ollected by H. Gatty was refrigerated at once, 
lick frozen after 24 hr., and shipped in the 
ozen state in a thermos jug by air from Fiji to 
Honolulu. Analyses showed the raw palolo to 
ive the following composition/100 gm: 76.2 


on; 514 1.u. vitamin A; 1350 wg carotene; 0.07 
& thiamine; 0.59 mg riboflavin, and 1.32 mg 
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1440. In vitro studies of glycogen metabolism 
in vitamin E-deficient rabbits. A. E. MiL- 
MAN* AND A. T. MitHorar. Depts. of Psychiatry 
and Medicine, Cornell Univ. Med. College, New 
York Hosp., New York City. 

Liver and diaphragm slices from non-fasted, 
control and Vitamin E deficient rabbits were 
studied in 2-hr. incubation experiments using 
a phosphate-Ringer medium containing glucose 
and insulin (Stapie et al. Am. J. Med. Sci. 218: 
275, 1949) with and without the addition of a- 
tocopherol acetate. Data are expressed as mg % 
of wet wt. of tissue. In the absence of Vitamin 
I, the liver glycogen content of the controls de- 
creased from 6300 to 4270; in the Vitamin E- 


. deficient series, the decrease was from 2410 to 


1290. Thus, the decrease was greater/gm of tissue 
in the controls. The in vitro addition of Vitamin 
K to the medium (350 y/ml) retarded the rate of 
loss of glycogen by 588 + 28 in the control series; 
it did not result in a significant difference in the 
Vitamin E-deficient liver slices (32 + 28). In the 
absence of Vitamin E, the average loss of dia- 
phragm glycogen during the incubation was 243 
in the controls (initial level: 854). Vitamin E, 
added in vitro, resulted in a diminished loss of 
glycogen. The final values were 84 + 23 higher. 
Diaphragm slices from Vitamin E-deficient ani- 
mals had a lower initial glycogen content than 
their controls (354). In the absence of Vitamin E, 
there was a net gain in glycogen content during 
incubation of 136 + 10. The addition of Vitamin 
I depressed this apparent synthesis to 96 + 27. 
Under conditions favorable to glycogen synthesis 
in the normal rat diaphragm, no evidence of syn- 
thesis was observed in the normal rabbit 
diaphragm. 


1441. Vitamin By and choline synthesis in 
vivo from formate and other methyl pre- 
cursors. 8. P. Mistry,* Jay Firra* anp B. 
Connor Jounson. Div. of Animal Nutrition, 
Univ. of Illinois, Urbana 
In in vivo and in vitro experiments it has been 

shown that vitamin By. does not function in 

transmethylation reactions (Proc. Soc. Exper. 

Biol. & Med. 85: 307, 1954; Federation Proc. 13: 

265, 1954) but is required for the synthesis of 

methyl groups from glycine (Federation Proc. 

13: 457, 1954). Present experiments describe the 

effect of vitamin B,: on choline formation from 

formate and other precursors. Two- to 3-day-old 
baby pigs were fed an alpha-protein synthetic 
milk ration containing 0.8% methionine and less 

than 0.01% choline. Sodium formate was fed at a 

level of 0.4% to 2 groups, 1 of which received, in 

addition, a supplement of vitamin By. All ani- 
mals were killed at the end of 4 wk. when they 
were Bj:-deficient. Chemical analysis for fat in 
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livers showed that the 17 animals in 2 experiments 
had on an average of 14.4% fat (dry basis) as 
compared to 6.8% for pigs receiving choline and 
28.8% for animals receiving the basal choline-free 
diet. Histological examination of livers confirmed 
the fact that formate was active in the prevention 
of fatty livers. The utilization of formate as a 
one carbon donor for choline synthesis was not 
affected by the presence or absence of vitamin 
Bi. Of the precursors tested 1% serine also pro- 
tected the animals from a choline deficiency as 
evidenced by normal livers. Furthermore, it was 
effective as was choline even when fed only for 
the last 10 days of the experimental period. 


1442. Nutritive value of fenugreek as supple- 
ment to Egyptian corn diet. ABpo Ei Mo- 
HANDES* AND ANNE W. Wertz. Nutrition Re- 
search Lab. School of Home Economics, and Dept. 
of Food Technology, Univ. of Massachusetts, 
Amherst. 

Egyptians use an extract of the legume, fenu- 
greek, as a beverage, the sprouted bean as break- 
fast food, and the ground roasted bean as a sup- 
plement in corn bread. In this study, the essential 
amino acids were determined in raw and roasted 
fenugreek by the microbiological method. Raw 
fenugreek is much richer than corn in essential 
amino acids, especially in lysine and isoleucine. 
Neither the location in which the fenugreek is 
grown nor the length of storage appears to affect 
the essential amino acid content of the raw bean. 
Roasting at 230°C for 5 min. destroyed 23% of the 
lysine but did not significantly affect other es- 
sential amino acids. Roasting increased the niacin 
content 400% but destroyed 80% of the thiamine 
of the raw bean. In a paired feeding experiment 
with a corn ration supplying a level of 9% protein, 
the substitution of 11% of the corn protein with 
an equivalent amount of raw fenugreek protein 
increased the growth of rats 23% above the growth 
of littermate controls on the basal corn ration 
and improved the protein efficiency ratio 24%. 
The substitution of roasted fenugreek in the corn 
ration did not increase the growth of the rats. 
After 72 hr. of germination, the niacin value of 
fenugreek increased 188%; thereafter a slight 
decrease was noted. 


1443. Effect of aureomycin on apparent utili- 
zation of vitamin A by rat. T. K. Murray* 
AND J. A. CAMPBELL. Food and Drug Labs. 
Dept. of Natl. Health and Welfare, Ottawa, Canada. 
Using the vaginal smear assay for vitamin A, 

the effect of aureomycin was studied by incorpo- 

rating it in the ‘vitamin A-free’ diet of depleted 
rats at the rate of 66 mg/kg. The response to doses 
of vitamin A acetate obtained when aureomycin 
was fed, was compared, by standard bioassay pro- 
cedures, with that obtained without aureomycin. 
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It was found that aureomycin increased «on- 
sistently the apparent effectiveness of vitamiii A. 
The mean increase of many tests was 24%. Ex. 
periments in which the aureomycin supplementa- 
tion was begun 24 hr. after the last vitamin A 
dose, suggested that the effect was not a result of 
increased absorption of the vitamin A dose. The 
effect of aureomycin on liver storage, time re- 
quired for depletion and survival time has also 
been studied. Liver stores were not significantly 
increased by aureomycin but the time required 
for depletion was lengthened. The survival time 
of female rats appeared to be lengthened by 
aureomycin but that of males was not affected. 
The apparent difference in response to aureomy- 
cin as judged by the different criteria is discussed. 


1444. Glycine toxicity in chick. Epwarp C. 
NaBER,* W. W. Cravens, C. A. BAUMANN AND 
H. R. Brrp. Depts. of Biochemistry and Poultry 
Husbandry, Univ. of Wisconsin, Madison. 
Previous studies (Arch. Biochem. Biophys. 37: 

158, 1952) showed that glycine toxicity could be 
prevented by administration of high levels of 
folacin. Present experiments deal with the rela- 
tion of certain metabolites and dietary supple- 
ments to glycine toxicity. Chicks were fed a 
folacin-deficient purified diet without supplement; 
with 5% added glycine; with 10 mg/kg diet of 
folacin; and with glycine plus folacin. The chicks 
that received the glycine alone, developed the 
toxicosis. After 2 wk. analyses showéd that dietary 
glycine reduced liver glycogen levels to 1.3% while 
dietary folacin increased liver glycogen to 5.6%. 
Dietary glycine caused a 3-fold increase in blood 
glycine levels. Supplementary folacin, while pre- 
venting the occurrence of glycine toxicity, did 
not reduce the high blood glycine levels. Blood 
levels of glucose, uric acid, para hydroxypheny 
compounds and calcium were unaffected by gly 
cine and/or folacin supplementation. In othe 
experiments no marked effect on glycine toxicosi 
was produced by feeding additional choline, be 
taine, methionine, arginine, creatine, i 
riboflavin, pyridoxine, ascorbic acid, alpha t¢ 
copherol or combinations of these compound 
Glycine toxicity symptoms were partially pq 
vented by suboptimal dietary riboflavin level 
The feeding of 5% u-tyrosine, 5% vi-alanine & 
4% Na formate or oral administration of gl voxy 
acid or oxalic acid depressed growth. The sym 
toms of toxicity, however differed from the zlyeil 
toxicity syndrome. Chicks fed 10% glycin« addi 
to a practical type ration showed liver aid pa 
creas folacin concentrations that were 75% hig 
than those of chicks fed the practical rati 
alone. 


1445. Interruption of pregnancy by potassi 
deficiency and correction by ovarian ™ 
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niones. MarsoriE M. Netson. Inst. of Exptl. 

Biology, Univ. of California, Berkeley. 

S$ ock female rats of the Long-Evans strain were 
bre! at 60-65 days of age and placed on purified 
diets deficient in potassium on the first day of 
gestation. Severe reproductive disturbances re- 
sulted as early fetal death and resorption of the 
con eptus occurred in 85-90% of the animals. The 
rapid interruption of pregnancy together with 
ear! y disappearance of the estrous cycle in unbred 
deficient rats indicated possible hormonal de- 
fciencies in these animals. Therefore, ovarian 
hormone therapy, which has proven effective in 
maintaining pregnancy in hypophysectomized- 
oophorectomized rats and in rats deficient in 
certain other dietary essentials was instituted in 
the potassium-deficient animals. Daily subcu- 
taneous injections of 1 wg estrone or 4 mg pro- 
gesterone or a combination of both hormones were 
given days 3-20 of gestation with autopsy day 21, 
one day before parturition. All groups contained 
20-24 animals. Potassium-deficient rats not given 
any hormone therapy showed 87% resorptions. In 
rats injected with estrone alone, living young were 
maintained in 50% of the animals whereas injec- 
tion of progesterone alone maintained pregnancy 
in 80%. Combination of the two hormones was 
elective in maintaining pregnancy in 100% of.the 
potassium-deficient animals. 


146. Relation of food intake to effectiveness 
of protein and methionine as lipotropic 
agents. RutH OKkEY AND Marian MEYER 
Lyman.* Dept. of Home Economics, Univ. of 
California, Berkeley. 

A moderate increase in the protein or meth- 
ionine content of a cholesterol-rich diet has been 


found to lessen liver cholesterol storage but also 
Bio lessen appetite and growth in young rats. 


Cystine has opposite effects. To test the extent 


‘m0 which lowered food intake was responsible for 


the lipotropic effect, a 7-wk. pair feeding experi- 
ment was carried out with methionine-supple- 
mented rats as pace makers. Seven groups of 10 


@uale and 10 female weanling rats each were fed 
Ms follows: 1) an adequate basal diet with 15% 


Protein (B) plus methionine equivalent to an 
additional 15% egg albumin (BM), 2) diet B pair- 
ed, and 8) ad libitum, 4) diet B plus 15% egg 
lbumin (HP) pair-fed, and 5) ad libitum, 6) 


@ict B plus cystine equivalent to the preceding 
M3C) pair-fed, and 7) ad libitum. In the male rats 


pair-fed the B and BC diets the slight restriction 
Mf food intake resulted in lower liver lipid and 
holes'erol values than in controls. This was 
ergel’ accounted for by decreased liver size. 
‘mals pair-fed the HP diet had more liver 


im@boles erol than controls. Pair-fed B and BC 
les naintained significantly higher liver lipids 
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and cholesterol than corresponding HP and BM 
males. Lipotropic activity of protein and methi- 
onine was small in females. Data suggest a rela- 
tionship between growth rate and _ lipotropic 
effect. (Supported in part by a grant from the 
Natl. Heart Inst., PHS.) 


1447. Sulphur amino acid metabolism in 
dietary hepatic necrosis in rat. RoBEerRT E. 
Ouson, Cuine-Sinc Yanoc,* Marcia RIeGti,* 
AND BEVERLY STEWART.* Dept. of Biochemistry 
and Nutrition, Grad. School of Public Health, 
Univ. of Pittsburgh, Pittsburgh, Pa. 

Diets deficient in vitamin E and the sulphur 
amino acids cause a well-defined syndrome of 
massive hepatic necrosis in weanling rats. Necro- 
genic diets used in this laboratory have contained 
washed alpha protein as a source of nitrogen and 
vitamin E-free lard as a source of fat, and on this 
regime decreased oxidative activity of the Krebs 
tricarboxylic acid cycle, increased activity of 
xanthine oxidase, decreased rates of lipogenesis, 
and decreased levels of coenzyme A have been 
noted in liver prior to the onset of necrosis (Proc. 
N.Y. Acad. Sci. 57: 889, 1954). Supplements found 
to be partially or wholly protective against 
hepatic necrosis in our assays include ascorbic 
acid, methylene blue, propyl gallate, NN-di- 
phenyl-phenylenediamine, phenylhydroquinone, 
Factor 3 of Schwarz, and vitamin E. Supplements 
of cystine exerted paradoxical effects. At 0.2%, it 
hastened the onset of necrosis whereas at 1.0% 
it gave appreciable protection. In order to clarify 
some of the interrelationships between the sulphur 
amino acids, vitamin E, and other factors which 
offer protection against hepatic necrosis, the 
fates of S*-labeled cystine and C'*-methyl-labeled 
methionine have been investigated in deficient 
and control animals. It was shown earlier in this 
laboratory that S**-labeled cystine is incorporated 
into liver coenzyme A in the normal rat (Federa- 
tion Proc. 13: 482, 1954). It has now been shown in 
deficient animals that the rate of incorporation 
of S**-cystine into liver coenzyme A is greatly de- 
pressed despite a high rate of incorporation into 
liver protein. The incorporation of C*-methyl- 
labeled methionine into liver protein and liver 
choline appeared to be similar in both deficient 
and vitamin E-fed controls. Similar experiments 
with S*-labeled methionine are in progress and 
will be discussed. (Supported in part by grants-in- 
aid from the Nutrition Fndn. and the Research 
Corp.) 


1448. Absorption of a protein hydrolysate 
from Thiry loops in human subjects. 
ALINE UNDERHILL OrTEN, Hstn-Lan Wanc* 
AND A. H. Smitu. Depis. of Physiological Chem- 
istry and Surgery, Wayne Univ. College of Medi- 
cine, Detroit, Mich. 
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Studies of the absorption of amino acids from a 
protein hydrolysate have been conducted in 2 
human subjects with permanent Thiry loops of 
ileum. The test solution was prepared by mixing 
varying amounts of a protein hydrolysate (10% 
W/V in water) with varying amounts of water, 
isotonic sodium chloride, or isotonic potassium 
chloride. The volume of the mixture introduced 
into the loop was kept constant. After the test 
solution had remained in the loop for 30 min., 
the loop contents were analyzed for total non- 
protein nitrogen, chloride, sodium, potassium and 
residual amino acids (MoorRE AND STEIN chromato- 
graphic procedures). Three consecutive studies of 
nitrogen absorption in 1 day agree closely, and in 
1 subject no change in absorptive performance has 
been noted during a year. Up to a certain level, 
nitrogen absorption increases with increasing 
hydrolysate concentrations; above this level a 
constant maximum is observed. Nitrogen absorp- 
tion at the various hydrolysate concentrations is 
unaffected by the presence of either sodium chlo- 
ride or potassium chloride. The higher the concen- 
tration of hydrolysate introduced the larger has 
been the fluid volume found in the loop at the end 
of the test period. The pattern of amino acid ab- 
sorption at varying time intervals and concentra- 
tions will be discussed. (Supported in part by 


grant A-693 from the Natl. Insts. of Health.) 


1449. Effect of variations in dietary fat and 
linoleic acid on health and growth of the 
guinea pig. Mary Exizasetu Rep. Nail. 
Insts. of Health, Bethesda, Md. 

The deficiency syndrome resulting from lack of 
fat in the diet of the guinea pig has been described 
previously (Proc. Soc. Exper. Biol. & Med. 86: 
708, 1954). In the present experiments animals in 
groups of 8 were fed a purified diet containing all 
of the known dietary essentials except fat. Corn 
oil was added to the diet at the expense of carbo- 
hydrate. After 80 days on the diets there was little 
difference in growth with the fat content varying 
from 1 to 25% but all were superior to the growth 
obtained with the diet lacking fat. The type of fat, 
however, did make a difference. With hydro- 
genated lard (containing no known essential fatty 
acids) replacing the corn oil (7.3%), growth was 
considerably retarded but was better than with 
fat omitted. To determine the requirement of the 
guinea pig for unsaturated fatty acids, different 
groups were fed diets containing graded amounts 
of a linoleic acid-urea complex (SCHLENK AND 
Houtman, J. Am. Chem. Soc. 72: 5001, 1950). Al- 
though growth was considerably improved even at 
the lowest level of intake (approx. 3.86 mg linoleic 
acid daily), most of the animals showed some 
dermatitis and loss of fur and 2 of the 8 animals 
died on the 56th day. At the next higher level 
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(7.7 mg) growth was further improved and there 
was less dermatitis. Even at the highest level 
(30.8 mg) some of the animals showed a slight 
amount of dermatitis and growth was about 14% 
less than that of the control group (7.3% corn oil). 
Although still higher levels of linoleic acid or some 
other fatty acid may be needed, it is possible that 
a small amount of fat per se is required by the 
guinea pig. 


1450. Effect of fiber on utilization of dietary 
protein. ELaine B. RuTHERFORD* AND E. W. 
Crampton. Dept. of Nutrition, Macdonald Col- 
lege, McGill Univ., Quebec, Canada. 
Digestibility studies in this laboratory with rats 

fed diets of various combinations of cheese, egg, 

wheat and methocel so that the protein level 
ranged from 5 to 45%, have shown that the ap- 
parent digestibility of dietary protein is essen- 
tially dependent on the level of protein in the 
diet rather than on the source of the protein (Fed- 
eration Proc. 1954). Subsequent studies in which 
cheese replaced from 0-100% either wheat, oats, 
malt sprouts or these in various combinations so 
that fiber varied simultaneously with protein, 
were carried out to determine the effect, if any, of 
naturally occurring fiber on the digestibility of 
protein. Fiber of the type found in oat and barley 
hulls reduced the apparent digestibility of the 
dietary protein in a manner similar to that of 
methocel, namely by acting ds a protein diluent. 

However, fiber from the fraction of malt sprouts 

containing the sprouted barley rootlets had 4 

significantly greater depressing effect. Thus it is 

evident that the source as well as amount of fiber 
are factors in influencing the apparent digestibility 
of protein. 


1451. Effects of water restriction on growing 
rats receiving powdered milk diets. HERBERT 
P. Saretrt AND LAwrRENcE P. Snrpper.* Mead 
Johnson Research Labs., Evansville, Ind. 

Male weanling rats were fed a diet of powdered 
milk (A) or of 3} powdered milk and } starch (F 
supplemented with vitamins and minerals. Diel 
A contained 24.4% protein and 6.0% ash, and 
diet F, 16.2% protein and 4.1% ash. After 2 wk 
the animals on each diet were separated nto 
groups and allowed daily 100, 80 or 60% of tht 
unrestricted water intake on that diet. Th 
average water intakes (in 4 wk.) of the gro: 
diet A were 700, 567 and 410 ml, respective! ’ 
on diet F, 539, 443 and 324 ml, respectively 
100% water allowance the rats on both 
gained weight equally, although those on 
drank 30% more water and consumed 10% 
food (calories) than those on diet F. Restric’ ion ¢ 
water intake to 80 or 60% curtailed weight gai! 
to about the same extent on each diet. Wa er ™ 
striction led to greater decreases in food intake! 
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the zroups receiving diet A than in those receiving 
diet F. The relative kidney weights of animals on 
diet A were greater than those of rats on diet F 
and were increased by water restriction on both 
diet-. In animals on diet F, restricted to 60% of 
wat. r allowance, the relative kidney weights were 
comparable to those of animals receiving 100% 
wat -r allowance on diet A. 


1452. Effect of dietary fat and plant sterol on 
cholesterol metabolism. A. E. ScHAEFER, 
J. W. Kowaxp,* 8S. Winp,* P. Numeror,* W. 
B. KessLER* AND R. W. McCormack.* Squibb 
Inst. for Med. Research, E. R. Squibb and Sons 
Div. of Olin Mathieson Chemical Corp., New 
Brunswick, N. J. 


egg, 
pr The prevention of an induced hypercholester- 
e ap- fg emia in the chick with soybean sterols and purified 
»ggen- fe sitosterol was repeated by Peterson and co-work- 
n the cls. In the present study it was noted that the 
(Fed- feeding of 1-2% of either tall oil sterols, soybean 
which @ sterols or dihydrocholesterol to chicks receiving a 
oats, diet containing 2% cholesterol were equally effec- 
me so Mtivein preventing or alleviating an induced hyper- 
-otein, MCholesteremia. In young guinea pigs an induced 
ny, of hypercholesteremia was not alleviated by the 
‘ity of feeding of tall oil sterols. After feeding 2% tall 
barley §° sterols and 2% cholesterol for 13 wk. the aver- 
of the fg2ge serum cholesterol level was 400 mg % as com- 
hat of fgpared to 250 mg % for a group fed 2% cholesterol. 
jiluent. le average serum cholesterol level of control 
sprouts guinea pigs was 150 mg %. Fifty fold increases in 
had a@pplenic weight were observed in many instances 
us it is {2 the cholesterol tall oil fed guinea pigs. Histo- 
of fiber (P*thological studies were done. In the normal 


log the level of dietary fat exerted little, if any, 
fiect on fecal excretion of orally administered 
: -C“ cholesterol or metabolites therefrom. Exog- 
rowIM8Bnous 4-C' cholesterol was excreted for the 
ost part within 48 hr. The amount of radio- 
ctivity excreted in this period was about 17% 
f the total dose administered. Fecal C™ excretion 
ecreased to a minimum during the following 6 


reb (F); ays without evidence of any peak activity. 
uls. Diet 


tibility 


. Vitamin E-like activity of dried brewers’ 
yeast in studies with chicks. M. L. Scort, 
F. W. Hiux,* D. C. Dosson,* T. 8. NELSoN* 
AND I. C. Norris. Dept. of Poultry Husbandry, 


prula yeast, 58.5; lard (vitamin E-free), 5; ground 

lloph ine, 3; glycine, 0.5; arginine, 0.24; methi- 

th dietgene, 0.38% plus all minerals and vitamins re- 
ited »y the chick except for vitamin E, chicks 

veloped severe vitamin E deficiency symptoms 

3wk , culminating in death in 4 wk. The symp- 

ms v-re no less severe when lard was omitted 

@" tc basal diet or when any of a variety of 

tloxi ants  (lecithins, | gamma-tocopherol, 
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DPPD, BHA, NDGA, Santoquin) were added. 
Therefore the development of vitamin E de- 
ficiency appeared to be independent of the pres- 
ence of pro-oxidants or antioxidants in the diet. 
Symptoms were prevented and good growth was 
obtained when either alpha-tocopheryl acetate or 
dried brewers’ yeast was fed. Ten % dried brewers’ 
yeast was supplied, replacing an equal amount of 
torula yeast. The activity in brewers’ yeast could 
not be extracted with Skellysolve B, thereby in- 
dicating that, unlike free or esterified vitamin E, 
the factor is not fat-soluble. Since brewers’ yeast 
could not be replaced by antioxidants, the results 
indicate the existence of a conjugated form of 
vitamin E in dried brewers’ yeast. The vitamin 
E-deficient chicks were anemic. Hematologic stud- 
ies indicated that vitamin E and/or the factor in 
dried brewers’ yeast are required for erythrocyte 
formation. In contrast to the results obtained by 
Schwarz (Proc. Soc. Exper. Biol. & Med. 77: 818, 
1951) and others with rats using qualitatively sim- 
ilar diets, the basal chicks in the present studies 
showed no symptoms of necrotic liver degenera- 
tion. 


1454. Biochemical and hematological findings 
in Infantile Pluricarencial Syndrome 
(Kwashiorkor). Nevin 8. ScrimsHaw, Motsfs 
Benar, Miauet GuzmMAn,* FERNANDO VITERI* 
AND GUILLERMO ARROYAVE. Inst. de Nutricién 
de Centro América y Panamdé, Guatemala, C.A. 
Children aged 15 months to 4 yr. hospitalized 

with moderate or severe Infantile Pluricarencial 

Syndrome (Kwashiorkor) showed greatly lowered 

blood serum amylase and total protein levels in 

addition to characteristic skin lesions, edema, 
psychic changes, hair alterations, diarrhea and 
growth retardation. Serum vitamin A and carotene 
were reduced. Alkaline phosphatase values in 
serum tended to be low, but serum riboflavin and 
ascorbic acid were always within normal limits. 

Some cases showed very low serum vitamin E 

levels, apparently associated with acrocyanosis. 

Electrophoretic patterns of serum proteins 

showed consistent elevation of the gamma globu- 

lin fraction and, usually, low albumin values. 

Anemia was generally present, but the type was 

variable. With dietary treatment based primarily 

on. milk the serum total protein, albumin and 

amylase values returned to normal within 1-2 

wk. if recovery occurred. Alkaline phosphatase 

values rose more slowly and an increase in the 
gamma globulin fraction could still be observed 
after several months of treatment. Without sup- 
plementary iron microcytic hypochromic anemia 
persisted or developed despite an initial macro- 
cytosis or normocytosis. In 2 patients dying within 

7 days of admission serum amylase fell further 

before death and serum protein failed to rise. 
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During the first 2 wk. of hospitalization clinical 
signs improved markedly and biochemical findings 
became essentially normal. Following this most 
children entered a prolonged stationary period of 
growth during which no further biochemical ab- 
normalities were noted in the constituents studied. 
Children were discharged after 3-6 months (aver- 
age 4 months). 


1455. Fluoride content of teeth of residents 
in Delhi, India. JAmes H. SuHaw, Om P. Gupta* 
AND MarGaretT MeEyeEr.* School of Dental 
Medicine, Harvard Univ., Boston, Mass. 

The generalized low susceptibility to tooth 
decay among the people of India has often been 
commented upon, especially in view of their high- 
carbohydrate diet. In a project to evaluate why 
their caries incidence is low, fluoride analyses have 
been made on enamel and dentin of teeth ex- 
tracted in a Delhi clinic. The average fluoride 
content of enamel samples from 37 individuals 
was 0.0275%, ranging from 0.0112 to 0.0583%. The 
average fluoride value of dentin from the same 
individuals was 0.682% (0.0264-0.1493). The 
average fluoride contents of enamel and dentin 
in these samples are similar to values reported by 
McClure and Likins (J. Dent. Research 30: 172, 
1951) for individuals which grew up in areas where 
the water supplies contained from 2.5 to 3.5 parts 
per million (ppm) of fluoride. The fluoride con- 
tent of the Delhi water supply is not recorded. 
Since 13 of the 37 individuals who were residents 
in Delhi at the time of the tooth extractions grew 
up elsewhere in India, the comparably high 
fluoride content of their teeth would indicate that 
the amount of fluoride available to these individ- 
uals during tooth development was high. This may 
mean that high fluoride waters are common in 
India. However, sea salt is commonly used in 
India, and has a fluoride content of about 140 ppm. 
This may have been the main source of fluoride 
rather than the water supplies or may have sup- 
plemented low-fluoride water supplies. 


1456. Influence of vitamin E deficiency in 
rabbits on the incorporation of glycine-1- 
C* and formate C™ into protein in vivo and 
in vitro. JoHN T. Stme,* James S. DINNING 
AND Paut L. Day. Dept. of Biochemistry, Univ. 
of Arkansas, School of Medicine, Little Rock. 
Vitamin E-deficient and control rabbits were 

injected with either glycine-1-C'* or sodium 

formate C' and killed 4 hr. later. The deficient 
animals incorporated much more C"™ into the 
protein of skeletal muscle than did the controls. 

In contrast, vitamin E deficiency did not increase 

the incorporation of these substrates into liver 

proteins. Bone marrow cells from vitamin E- 

deficient rabbits and control rabbits were in- 

cubated with glycine-1-C™ and sodium formate 
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C. Cells from the deficient rabbits incorpor ited 
more C* into protein than did the controls. The 
results suggest that vitamin E deficiency in the 
rabbit leads to an accelerated turnover rate of the 
protein of skeletal muscle and bone marrow cells. 










1457. Estimation of thiamine allowances for 
adolescent boys. Janice M. Situ, Suin- 
DzuneG Cuen,* M. H. Bert* anp Epna Dicx.* 
Dept. of Home Economics, Univ. of Illinois, Urbana. 
This estimate is based on the individual pat- 

terns of daily urinary thiamine excretion of 8 

healthy boys (14-17 yr. of age) in response to 

increasing levels of thiamine intake during a 69- 

day test period. A basal diet of natural foods, 

adequate in all nutrients except thiamine, sup- 
plied 0.63 mg thiamine daily throughout the 
study. After 20 days on this basal diet, graded 
amounts of thiamine were added during 5 suc- 
cessive periods of 15, 10, 10, 10 and 4 days, re- 
spectively. The mean levels of thiamine intake 






























during these periods were 0.63, 1.04, 1.50, 1.97, ge 
2.43 and 2.71 mg/day. Individual daily urinary 1- 
thiamine excretions plotted against time showed a § si 
similar pattern for each of the 8 subjects and were m 
analyzed on the basis of weighted 5-day means. The & re 
regression of these means on level of thiamine gl. 
intake was established by fitting to them a least & cri 
square system of 2 straight lines. The intersection ret 
(so-called ‘break’) of these 2 lines corresponds toa int 
mean intake for all subjects of 1.36 + 0.047 mgi to 
thiamine/day or 0.38 mg/1000 calories. These J ten 
estimates of thiamine allowances have low cof fou 
efficients of variation (3.4 and 3.7%, respectively) 2 0 
and agree well with several published values re uri: 
lating to adults, some of which were obtained Do 
over much longer periods of experimentation was 
(Supported in part by a U.S. Dept. of Agriculturdl uria 
contract sponsored by the Human Nutrition Reg in tl 
search Branch, Agricultural Research Service.) @ stril 
1458. Effect of tyrosine administration ig 1460 

phenylketonuria. Setma E. SnyprrmMayg ni 

Patricia Norton* anp L, Emmerr Ho:', Jag tr 

Dept. of Pediatrics, New York Univ. College @@ Ep 

Medicine, New York City. NE 

There is now considerable evidence th«t thi cio 


enzymatic defect in phenylketonuria con-ists ‘ 
almost complete failure to convert pheny):lani! 
into tyrosine. The basis of the symptom:, ho 
ever, remains in doubt. The difficulty i ay | 
due: 1) to an excess of phenylalanine in ‘he ti 
sues, 2) to the presence of 1 or more ab iorm 
metabolic products or 3) to a deficit of t: ’osil 
We have obtained evidence that a part of #! 
symptomatology at least a change in the « olor 
the hair—can be corrected by the adminis ratify 
of tyrosine in generous amounts. These | tiem? 
have characteristically blond hair, althou,;h t! 
come from families with dark complexions. Ft 
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of these subjects, aged 2 to 6 yr., were given a 
su) plement of L-tyrosine by mouth in quantities 
of | gm/kg/day. This resulted in the appearance 
of jark hair at the root margins. After 3 months 
th: tyrosine supplement was discontinued after 
which the new hair which then appeared at the 
rot came out blond. No other clinical changes 
were noted. Paper chromatograms on the urines of 
these children revealed no change other than an 
increased typrosine excretion during the period of 
tyrosine administration. 


1459. Phenylalanine requirement of normal 
infant. SELMA E. SnypERMAN, Epwarp L. 
Pratt,* Mune W. Cueuna,* Patricia Norton* 
anp L. Emmet? Ho zt, Jr., Arthp E. HANSEN 
AND THEODORE C. Panos.* New York Univ. 
College of Medicine, New York City and Univ. 
of Texas, Galveston. 

The phenylalanine requirement of infants was 
evaluated by means of a synthetic diet, the nitro- 
gen moiety of which consisted of a mixture of 18 
L-amino acids, the composition of which was de- 
signed to imitate that of breast milk. In 6 experi- 
mental subjects the intake of phenylalanine was 
reduced, the phenylalanine being replaced by 
glycine, until gain in weight was impaired. Other 
criteria used to evaluate adequacy were nitrogen 
retention and plasma protein concentration. An 
intake of 90 mg/kg/day was found to be adequate 
to preserve weight gain and normal nitrogen re- 
tention. Some evidence of hypoglobulinemia was 
found when the intake was below this level. In 
2 of the subjects measurements were made of the 
urinary excretion of specific amino acids using 
Dowex 50 columns. A deficiency of phenylalanine 
was reflected in a marked increase in aminoacid- 
uria. The excretion pattern of free amino acids 
in the urine showed a number of changes, the most 
striking of which was a decrease in phenylalanine. 


1460. Supplementation of low tryptophan- 
niacin deficient diets with beans and lime- 
treated corn in rats. Rosert L. Squiss, J. 
EpGar BRAHAM, GUILLERMO ARROYAVE AND 
Nevin S. Scrimsuaw. Inst. Agropecuario Na- 
cional and Inst. de Nutricién de Centro América 
y Panamd, Guatemala. 

Pellagra, traditionally associated with high corn 
consumption, is rare in Mexico and Central 
America where diets often contain as much as 80% 
corn. The use of beans and the fact that corn is 
consumed as tortillas appear to explain this. Lime 
treatment of corn for the preparation of tortillas 
onsistently increased rat growth on low trypto- 
phan niacin deficient rations despite losses of 32 to 
12% «f the niacin originally present. In 3 experi- 
meni»; 154 rats were depleted with low tryptophan- 
iaciy deficient rations containing 19% protein 
with 12% tryptophan. These rats failed to grow 
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and developed severe alopecia. Daily oral ad- 
ministration of 1 mg of niacin/rat or increasing 
the tryptophan content of the basal ration to 
0.4% restored normal growth without influencing 
the alopecia. When corn or tortillas were sub- 
stituted for the zein and sugar of the basal ration, 
growth was significantly improved and the hair 
returned. No morphological changes in depleted 
rats were observed from exposure of shaved areas 
to ultraviolet or infrared light. However, the nia- 
cin deficient rats were more light sensitive as 
indicated by their tendency to huddle. Beans 
added to the tortilla ration at the level of 15%, 
as commonly consumed in local diets, resulted in 
further growth and an increase in the niacin con- 
tent of leg muscle from 3.52 to 6.29 mg/100 gm. 


1461. Sensitivity of protein-deficient rats to 
gonadotrophic hormones. HeErsert H. 
SREBNIK, MarsorreE M. Newtson, ALEXEI A. 
Konerr* AND Miriam E. Simpson.* Dept. of 
Anatomy and Inst. of Exptl. Biology, Univ. of 
California, Berkeley. 

Absence of dietary protein in female rats results 
in anestrus with marked atrophy of the ovaries 
and accessory organs. The effectiveness of gonado- 
trophic hormones in restoring normal ovarian 
morphology and function in such animals has been 
investigated. Adult females, placed on a purified 
protein-free diet for approximately 5 wk., were 
injected daily for 4 days with graded doses of 
purified hypophyseal follicle-stimulating hormone 
(FSH) or were given a single injection of pregnant 
mare serum (PMS) 96 hr. before autopsy. Ad- 
ministration of FSH stimulated follicular devel- 
opment at the dosage level effective in normal 
immature rats. Estrin production, as judged by 
increased uterine weight, occurred at 4 times this 
dosage in protein-deficient and in normal imma- 
ture rats, indicating that both types of animals 
were equally sensitive. PMS proved to be at least 
twice as effective in protein-deficient rats as in 
normal immature animals, on the basis of follicu- 
lar stimulation, estrin production and corpus 
luteum formation. It is evident, therefore, that 
ovarian atrophy resulting from this period of pro- 
tein deprivation is not due to any impairment of 
ovarian sensitivity to the gonadotrophic hormones 
tested. 


1462. Relationship between protein level and 
energy level in chicks. M. L. Sunpk (intro- 
duced by H. R. Brrp). Dept. of Poultry Hus- 
bandry, Univ. of Wisconsin, Madison. 

The relationship between protein and energy 
levels has been considered only to a limited extent 
in formulation of chick rations. Chicks (N. H. X. 
8S. C. W. L.) were fed diets containing either 20 
or 28% protein. The basal ration contained corn, 
soybean oil meal, miil feeds, alfalfa meal, miner- 
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als, vitamins, penicillin and fish solubles. Choice 
white grease was added as a high energy source. 
Four experiments were conducted. The chicks 
fed the 20% protein ration weighed 285 gm at 4 wk. 
while chicks fed the 28% ration averaged only 
256. When 5 or 10% fat was added, growth was 
comparable between the two protein levels at 
4 wk. The average weights of the chicks at 10 wk. 
fed the 20% protein ration with 0, 5 and 10% added 
fat were 1167, 1174 and 1188 respectively. Chicks 
fed these fat levels with 28% protein weighed 1047, 
1141 and 1166 gm respectively. The feed utilization 
figures (gm feed/gm gain) at 10 wk. were 2.83 for 
the 20% protein basal and 3.26 for the 28% ration. 
The addition of 5% fat to the two diets improved 
feed utilization to 2.67 and 2.83 respectively. Ten 
per cent fat was even more efficient (2.49 and 2.60 
respectively). The data show that high levels of 
protein may be detrimental to chicks, unless 
accompanied by high levels of energy. Apparently 
the net gain in energy to the chick from metabo- 
lizing amino acids from soybean oil meal is neg- 
ligible. 


1463. Influence of amino acid and Vitamin 
B, additions on biological value of proteins 
in milled rice and in processed milled rice. 
BaRNETT SurE. Dept. of Agricultural Chemis- 
try, Univ. of Arkansas, Fayetteville. 

This investigation was conducted on the Wistar 
strain albino rat. The standard of evaluation was 
gains in body wt/gm of protein intake, expressed 
as protein efficiency ratio (PER). Period of ex- 
perimentation was 10 wk. The only sources of 
protein were the milled rice and a commercial 
milled rice (Minute Rice) fed at a 5% level. A 
marked response to lysine was obtained only in 
presence of threonine in both the milled and 
processed milled rice. There was a further in- 
creased growth in the animals on the processed 
milled rice following addition of methionine. 
Addition of 0.1 wg of vitamin B,2/animal/day, in 
presence of 0.4% u-lysine and 0.3% pu-threonine, 
was followed by 8.8% increase in PER in the case 
of milled rice and 13.7% increase in PER in case 
of the processed milled rice. 


1464. Influence of lysine, threonine, and 
vitamin B, as a supplement to milled 
wheat on growth and economy of food 
utilization. BARNETT SuRE. Dept. of Agricul- 
tural Chemistry Univ. of Arkansas, Fayetteville. 
This study was conducted on the Wistar strain 

of the albino rat. There were 6 males and 6 females 

in each group. The experimental period was 10 

wk. The animals were weighed weekly and ac- 

curate records were kept of food consumption. 

The yardstick for economy of food utilization was 

growth/100 gm of food intake. The marked growth 

response to addition of 0.2% pu-threonine in 
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presence of 0.4% .-lysine was due largely to in- 
creased food intake. However, from the stand- 
point of economy of food utilization, there was 
no notable difference between the group receiving 
0.4% u-lysine plus 0.1 wg vitamin Bi/animal/day 
and the group receiving the lysine-threonine sup- 
plement to the proteins in milled wheat, which 
suggests that vitamin Biz may exert a sparing 
action on threonine requirements. 












1465. Utilization of nutrients by _ elderly 
women. PEARL SWANSON, ISABEL PEsEk’*, 
Ruta Ancus,* Rose Liv) AND FLORENCE 
ScHOENLEBER. Nutrition Lab., Home Economics 
Research, Iowa State College, Ames. 

The day-by-day utilization of the nitrogen, cal- 
cium and phosphorus provided by self-selected 
diets is being studied in 6 women ranging in age 
from 52 to 78 yr. Metabolism periods have varied 
in length from 30 to 150 days. At the present time, 
analyses for nitrogen and calcium balances, only, 

























have been completed. When the first day of the fi 
metabolism period is‘taken as a point of reference, fs 
the day-by-day cumulated balances show that ( 
retention of a nutrient is cyclic when the diet 1! 
contains fair to generous amounts of that nutrient. ec 
Thus, even on a good diet an individual may bein & Y, 
negative balance continuously over a period of I 24 
time; but eventually a shift will occur and the & 21 
losses accrued will be offset by positive retentions. I we 
As a result, the net balance will be very close to [§ 25' 
equilibrium. Sooner or later, however, the in- & tin 
dividual will revert to negative balance again and & an 
the cycle will be repeated. Situations under which §& obt 
the phenomenon of cyclic retention may not occur & anc 
will be discribed. Requirements for the nutrients & est 
will be evaluated and changes in requirement with §§ exp 
advancing age indicated. Results obtained in these % Die 
long-time metabolism studies will be discussed in § tive 
relation to those obtained in short periods of & live 
observation. AF 
1466. Effect of cold on fat fatty livers. ©. R. fe 
TREADWELL, D. F. Fiicx* anp G. V. Vanouny.* 04 
George Washington Univ. School of Medicine, i. 
Washington, D. C. AR 
Sellers and You (Biochem. J. 51: 573, 1949) hiave wes 
reported a ‘pseudolipotropic’ effect of cold i: rats had 
receiving hypolipotropic diets. Experiments |: our anti 





laboratory have confirmed and extended th + 
servation. Young male rats were placed 
series of 8 choline and inositol-free diets vi ‘yi 
in casein (with 20% fat) and fat content (wit. 
casein) for 28 days. Eight rats/diet were 

tained at 27° and at 1°. At 5 and 10% protein 
the growth rate was higher at 1° than at 27° 
reverse was true at protein levels of 20, 3 
40%. The growth rate was higher at 27° than at 1’ 
at the 10, 20, and 30% fat levels. With 409 fat, 
the growth rate was slightly higher at 1° th.n 4 
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. These differences were not due to differences 
food intake. At 27° the total liver lipids were 
ichest on the 5% protein diet and dropped regu- 
'y and sharply at the higher protein levels up 
, 30% protein. At 1° the total liver lipids were 
; ontially the same at all protein levels and were 
he normal range for the rat. Increasing the fat 
itent of the diet from 10 to 40% produced a 
rp and regular increase in liver lipids at 27° 
while at 1° there was no significant change and 
at «ll fat levels the liver lipids were in the normal 
rage. The data show that’cold is an effective lipo- 
tropic agent. (Performed under contract No. 
AF 18(600)-463 between George Washington 
Univ. and Arctic Aeromed. Labs., USAF.) 


1467. Effects of cold on cholesterol fatty 
livers. C. R. TREADWELL, G. V. Vanouny* 
anpD D. F. Fuicx.* George Washington Univ. 
School of Medicine, Washington, D. C. 
Observations on the lipotropic effect of cold on 

fat fatty livers have been extended to cholesterol 

fatty livers. The choline and inositol-free diets 

(AF 9 and AF10) contained 20% casein and lard, 

1% bile salts, and adequate amounts of other 

constituents. Diet AF 10 contained 2% cholesterol. 

Young male rats received the diets as follows: 

24 at 25°, 8 at 1° on diets AF 9 and AF 10. After 

21 days, 8 rats on each diet at each temperature 

were killed. The 16 remaining on each diet at 

25° were divided into 2 groups of 8; one was con- 
tinued at 25°, the other transferred to 1°. After 
an additional 21 days these were killed. Data were 
obtained on food intake, growth, blood cholesterol 
and liver lipid fractions. The blood cholesterol 
esters increased in all animals when placed on the 
experimental diets with the greatest increase on 

Diet AF 10 in the cold. Cold exhibited preventa- 

tive and curative lipotropiec effects on the total 

liver lipids of animals on diet AF 9. With diet 

AF 10 cold had no lipotropic effect or produced a 

further increase in total lipids. The effect of cold 

on the liver lipid fractions was as follows: on AF 

9, the phospholipids were increased, the chol- 

esterol esters and neutral fat were decreased; on 

AF 10, the phospholipids and cholesterol esters 

were increased, the neutral fat decreased. Cold 

had a lipotropie effect on the neutral fat, an 
anti-lipotropic effect on the cholesterol esters. 

(Performed under contract No. AF 18(600)-463 

between George Washington Univ. and Arctic 

Aeromed. Labs., USAF.) 


1468. Metabolism of methyltestosterone by 
rat liver. E. Van Stewart* anv Leo T. Sam- 
UE!.5. Dept. of Biological Chemistry, Univ. of 
Ute College of Medicine, Salt Lake City. 

Sw at and Samuels (J. Biol. Chem. 175: 1, 1948) 
one! ded that testosterone was metabolized by 

Wo  ifferent routes when incubated with liver 
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homogenate. One which required DPN led first 
to the formation of A‘-Androstene-3,17-dione, 
while another increased by citrate did not yield 
17-ketosteroids. Work by Levedahl and Samuels 
(J. Biol. Chem. 186: 857, 1950) indicated that 
methyltestosterone was only metabolized by the 
second route. Because only the A ring of methyl- 
testerone was metabolized, this compound was 
chosen as a substrate to investigate the products 
formed by the second system. A cell-free prepa- 
ration of a rat liver homogenate was found to 
destroy the a-8 unsaturation of ring A of meth- 
yltestosterone. Incubation of 17a-C'-methyl- 
testosterone and subsequent chromatography of 
an ethyl acetate extract on the Bush benzene, 
heptane: 80% methanol system showed a phospho- 
molybdate-positive spot running behind the spot 
indicative of methyltestosterone. This spot was 
also radioactive. Rechromatography of this 
material with 17a-methyl-A‘-androstene-38, 178- 
diol and 17a-methyl-A‘-androstene-3a, 17B-diol 
showed the same R; values for the 3 compounds. 
The acetates of the 38 and 3a isomers of 17a- 
methylandrostenediol and the metabolite moved 
at the same rate in the Bush heptane: 85% metha- 
nol system. A constant specific activity was ob- 
tained when 17a-methyl-A‘-androstene-3a, 178-diol 
was used as carrier but not with 17a-methyl-A‘- 
androstene-38,178-diol. Therefore, 17a-methyl- 
A‘-androstene-3a,178-diol is tentatively identified 
as one of the metabolites formed from methyl- 
testosterone by the rat liver. 


1469. Influence of fat in diet on distribution 
of unsaturated fatty acids in serum of 
dogs. H1ipa F. Wiese, Marsorie A. BAUGHAN* 
AND AriLp E. Hansen. Dept.-of Pediatrics, 
Univ. of Texas Med. Branch, Galveston. 

In the dog, diets extremely low in fat result in 
significant decreases in the dienoic and tetraenoic 
acids and an increase in the trienoic acid content 
of the serum compared with control animals re- 
ceiving fat in the diet. Iodine numbers of phospho- 
lipid, glyceride and cholesterol ester fatty acids 
show that the greatest differences in unsaturation 
in the two groups of animals occur in the choles- 
terol ester fraction. Inasmuch as large amounts 
of trienoic acid are synthesized by animals de- 
prived of fat and serum of control animals con- 
tains relatively large amounts of di- and tetraenoic 
acids, a study has been undertaken to determine 
the distribution of these unsaturated fatty acids 
in the phosphlipid, cholesterol ester, and glyceride 
fractions of the serum of 9 adult dogs. Five ani- 
mals received a diet containing 1% of their calories 
as fat (0.1% as linoleic acid) and 4 littermates 
received 30% of their calories as fat (3.9% as 
linoleic acid). All animals had been maintained 
on their respective diets since weaning. The low 
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fat group showed typical signs of fat deficiency. 
Fractionation of fatty acids in the total lipid 
extract was accomplished as follows: phospho- 
lipids by precipitation with acetone; glyceride 
and cholesterol esters by enzymatic hydrolysis 
of the acetone soluble fraction with castor bean 
lipase. The results show that in animals deprived 
of fat, phospholipids of the serum contain the 
major portion of the trienoic acid (17-23% of the 
F.A.) with very little di- and tetraenoic acid 
(2-5% of the F.A.). The cholesterol ester fraction 
contains about equal amounts of di- and trienoic 
acid (7-10% of the F.A.) with only small amounts 
of tetraenoic acid (1-4%). In the serum of control 
animals phospholipids carry the greatest per- 
centage of tetraenoic acid (20-26% of the F.A.) 
whereas the greatest percentage of dienoic acid 
occurs in the cholesterol ester fraction (33-46% of 
the F.A.). The dienoic content of phospholipids 
was found to be 12-19% of the F.A. while the 
tetraenoic acid content of cholesterol esters con- 
stituted 12-15% of the F.A. Glycerides showed 
lesser amounts of unsaturated fatty acid than in 
the phospholipid and cholesterol ester fractions. 
On the low fat diet di-, tri- and tetraenoic acids 
constituted 2-8% of the F.A. Dienoic acids pre- 
dominated in the glycerides of the control group. 
(Supported in part by the U. S. Dept. of Agricul- 
ture through a contract sponsored by the Bureau 
of Human Nutrition and Home Economics.) 


1470. Carotene content of feces of rats fed 
three levels of phosphorus. ETHELWyN B. 
Wi.cox* anp Leora S. GALLoway* (introduced 
by Lorin E. Harris). Utah Agricultural Exper. 
Station, Logan. 

Weanling female rats were fed a vitamin A-free 
diet containing 0.5% phosphorus. After depletion 
the rats were divided into lots of 11 each and fed 
diets using 3 levels of phosphorus (0.2, 0.5, and 
1.1%). Carotene was fed as a supplement for 14 
days; 50 ug daily to the first series and 25 and 50 
ug in the second series. Feces were collected and 
analyzed for carotene for a pre-depletion period 
and supplemental period. Livers and kidneys were 
analyzed for vitamin A and carotene. Rats in both 
series excreted from 2.7 to 5.5 ug of carotene daily 
during the pre-depletion period. Daily excretion 
of carotene on the 3 levels of phosphorus was as 
follows: on carotene supplements of 50 ug, 33, 32, 
and 31 ug for series 1 and 25, 26, and 23 yg for series 
2; and on supplements of 25 ug, 15, 16, and 20 ug. 
Thus approximately half of the carotene fed daily 
to the rats on all levels of phosphorus was re- 
covered in the feces. Liver vitamin A values were 
9.4, 8.8, and 7.2 wg/gm of liver and 9.3, 8.2, and 
8.2 for the two series fed 50 wg of carotene on the 
3 levels of phosphorus. From 8 to 23% less vitamin 
A was stored in livers of rats on the high phos- 
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phorus diet. The supplement of 25 ug resulted in 
much lower values. 






1471. Effect of various levels of calcium and 
phosphorus upon utilization of carotene 
and vitamin A. ETHELWwyn B. WILcox* anp 
Patricia Woop* (introduced by Lorin E. 
Harris). Utah Agricultural Exper. Station, 
Logan. 

Equal numbers of male and female weanling 
rats (266) were fed a vitamin A-free diet containing 
0.5% calcium and phosphorus. After depletion 
the rats were fed diets containing 4 levels of cal- 
cium (0.2, 0.5, 1.25 and 3.12%) and of phosphorus 
(0.2, 0.5, 0.8 and 1.1%), with supplements of 
vitamin A alcohol or acetate (30 and 60 gamma) 
and beta carotene (50 and 100 gamma) for 14 days. 
Livers and kidneys were analyzed for vitamin A 
and carotene. The experimental design used was 
an incomplete block. The level of calcium in the 
diet did not significantly influence vitamin con- 
tent of the liver. High levels of phosphorus sup- 
plemented with carotene decreased significantly 
the vitamin A content of liver on the per gram 
basis. Differences in total liver vitamin content 
were not significant. High phosphorus supple- 
mented with vitamin A alcohol resulted in a slight 
but insignificant decrease in liver vitamin values. 
With vitamin A acetate, liver values increased 
slightly on the highest level of phosphorus. Twice 
as much vitamin A was stored in the livers of the 
rats on the higher level of each supplement as 
in those on the lower level. The range of average 
liver vitamin A values for each supplement were 
196-219 uwg/total liver for vitamin A alcohol, 199 
241 for vitamin A acetate, and 91-134 for carotene. 



































1472. Interrelationship of serine and glycine the 
for chick growth. Rosert L. Wixom,* GrorGE tion 
E. Prexin,* ano Paut L. Day. Dept. of Bio- ali 





chemistry, School of Medicine, Univ. of Arkansas, 

Little Rock. 

The earlier observation that dietary supple- 
ments of glycine led to an increase in the growth 
rate of chicks (ALMQuisT AND Grau, J. Nutrition 
28: 325, 1944) has been confirmed and extended. 
In the following experiments, 3 groups of 12 1- 
or 2-wk-old White Leghorn cockerels were y:!aced ( 
on each experimental, purified diet for » wk, 
Supplementation of the casein-basal diet wit 
1.5% glycine led to a consistently greater g°0W 
rate than that of the basal group, while 
same time, supplementation with 2.28% 
monium citrate (isonitrogenous with 1.5% gl ci 
led to a growth rate that was essentially th« 
as the growth rate of the basal group. Sin e tht 
extra nitrogen in the form of ammoniur: io! 
which can be readily utilized in the rat for th 
synthesis of non-essential amino acids (R»sE ' 
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al J. Biol. Chem. 181: 307, 1949), did not lead to 
ex'ra growth, it is not the total nitrogen of the 
di t, but the rate of synthesis of glycine, that is 
lir,iting the growth rate. In view of recent work 
(S,\KAMI, Federation Proc. 13: 242, 1954), it was of 
in'crest to inquire whether dietary serine could 
sp re the glycine requirement. In each of 3 sepa- 
ra'e experiments under slightly different condi- 
ticus, supplementation of the casein-basal diet 
wiih 2.1% pu-serine (isonitrogenous with 1.5% 
gly cine) led to a growth rate that was consistently 
greater than that of the basal group, though not 
as Ligh as that of the 1.5% glycine-supplemented 
groip. Therefore evidence is at hand to demon- 
strate a nutritional interrelationship between 
serine and glycine in the chick. 


1473. Decreased response of pyridoxine-de- 
ficient rats to hypophyseal follicle-stimu- 
lating hormone. ELo1sE WooTen,* MARJORIE 
M. Netson, Miriam E. Stmpson* AnD HERBERT 
M. Evans.* Inst. of Exptl. Biology, Univ. of 
California, Berkeley. 

The response of pyridoxine (B6)-deficient rats 
to varying levels of purified hypophyseal follicle- 
stimulating hormone (FSH) has been determined 
and compared with that of hypophysectomized 
and intact immature rats. Stock female rats of 
the Long-Evans strain, 80-85 days of age, were 
placed on the B6-deficient diet containing the 
vitamin antagonist, desoxypyridoxine, for 2 
months. Animals showing definite signs of B6- 
deficiency, i.e. cessation of growth and estrous 
cycles and progressive acrodynia, were tested for 
gonadotrophic response. Levels of FSH varying 
from one to 32 RU (total dosage) were given sub- 
cutaneously once daily for 4 days. Ovaries and 
uteri were weighed at autopsy on the 5th day and 
the ovaries were studied histologically. Stimula- 
tion of follicular growth occurred in B6-deficient 
animals at a level 8 times the MED for intact im- 
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mature rats. Hypophysectomized rats, which are 
approximately twice as sensitive as intact im- 
mature rats, responded to a level 7s that required 
by B6-deficient rats. The ratio of dosages required 
for significant increases in uterine weight was 
similar. 


1474. Nutritive value of proteins in teosinte 
grain. S. P. Yane,* Peart Swanson, MInpDA 
CaEpo* anp Hazeu Fox.* Nutrition Lab., 
Home Economics Research, Iowa State College, 
Ames. 

Teosinte is a new, little-known cereal found in 
Mexico and Central America that contains 21% 
protein and is, therefore, unusually high in pro- 
tein content. If its proteins prove to be of high 
nutritive value, the grain may become an im- 
portant food in meeting the nutritional problems 
of people whose supply of protein is limited. In 
the present investigation, experiments were de- 
signed to study the nutritive value of teosinte for 
growth when used as the sole source of protein in 
an otherwise adequate diet. Food consumption, 
weight gain, gain in body protein/gm of protein 
consumed, and concentration of fat in the liver 
were used as criteria of evaluation. Male weanling 
albino rats fed a 15% teosinte protein diet failed 
to gain during.an experimental period of 4 wk. 
They consumed only 4 gm of ration daily. The 
addition of either 1.8% u-lysine hydrochloride or 
of 0.29% u-tryptophan to the diet brought about 
no improvement in rate of growth. The simul- 
taneous supplementation of the ration with these 
two amino acids, however, induced an immediate 
response. With this dietary addition the animals 
grew at the rate of 4 gm/day and consumed 11 
gm of food daily. The rate of growth, amount of 
food consumed, and concentration of fat in the 
liver were similar to comparable measurements 
on animals receiving a diet containing 15% lactal- 
bumin protein. 








AMERICAN ASSOCIATION OF IMMUNOLOGISTS 


Thirty-ninth Annual Meeting 


SAN FRANCISCO, CALIFORNIA, APRIL 11-15, 1955 
















1475. Two developmental stages of influenza 
virus multiplication. W. WiLBUR ACKERMANN 
AND H. Maassas.* Dept. of Epidemiology and 
Virus Lab., School of Public Health, Ann Arbor, 
Mich. 

Fluorophenylalanine (FPA) and Methoxinine 
(Mx) are metabolic antagonists which prevent the 
multiplication of influenza virus in_ isolated 
chorioallantoic membranes. They do not inhibit 
the initiation of infection, but rather act during 
the constant and productive phases. The effect of 
the time of addition of the inhibitors was studied 
using a single sequence of infection. Both com- 
pounds became progressively less effective as 
they were added to older infections. Furthermore, 
infected tissues were maintained in a state of 
virostasis for 7-24 hr. by the use of the antagonists. 
Upon release of inhibition, viral production was 
resumed at a high rate. When FPA was used the 
viral increase proceeded without a lag. If Mx 
was used a lag was seen between the release of 
inhibition and the beginning of viral increase. 
Next, an infected tissue was pre-incubated for 
7 hr. with FPA and then phenylalanine and Mx 
were added. After further incubation limited viral 
increase occurred. However, when the experiment 
was repeated and the order of addition of inhibi- 
tors reversed, no viral increased resulted. These 
results are intelligible if one assumes two de- 
velopmental stages are occurring, for the most 
part simultaneously, during the latent and pro- 
ductive periods. Reaction A is inhibited by Mx, 
but not by FPA. It begins during the latent 
period and can proceed independently of reaction 
B. Reaction B is inhibited by FPA, but not by 
Mx, and it cannot proceed unless reaction A is 
occurring or has operated for some prior interval. 


1476. Cellular immunity of monkeys versus 
antibody titers following oral inoculations 
with poliomyelitis virus. J. G. BacuTo.p,* 
L. P. Gespuarpt, W. C. Wiicox* ann H. C. 
BuBE..* Dept. of Bacteriology, College of Medi- 
cine, Univ. of Utah, Salt Lake City. 
Cynomolgus monkeys used in chemical therapy 

experiments as well as control animals which 
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survived a single oral inoculation of Mahoney 
strain of poliomyelitis virus were studied for 
immunity. Blood samples were taken 30 days 
after the oral virus. The sera of 99 symptomless 
monkeys were tested for antibody content and 
their tissue immunity tested by intracerebral 







































challenge. Tissue culture serum virus neutraliza- ! 
tion tests showed that 47 animals had an antibody I 
titer of less than 1:10; 27 had a 1:10 titer; 10 had i 
titers between 1:25 and 1:50 and 15 had titers D 
between 1:100 and 1:200. On intracerebral chal- t 
lenge with 25 PDs» homologous virus, 30 (63.9%) ir 
of the 47 with titers of less than 1:10 survived; cl 
17 (63%) of 27 with titers of 1:10 survived. Of 10 JF 4 
animals having titers of 1:25 to 1:50, 6 (60%) si 
survived the intracerébral challenge. Of 15 pos- ex 
sessing titers of 1:100 to 1:200, 14 (93.4%) survived do 
the intracerebral virus challenge. Of 27 normal 8el 
controls challenged in racerebrally with the same J 2” 
virus and dose used above, 20 (74%) developed do. 
paralysis. It is apparent that intracerebral resist- M7 
ance of orally inoculated monkeys is not neces- 
sarily a function of either a high level of homoral 
antibody or subclinical infection. : 
1477. Production in chickens of precipitating Pla: 
antibody to Le* substance. Harotp Barr ff You! 
anv INGEBoRG Nay.or (introduced by Morris fm With 
F. SHarrer). Dept. of Microbiology, Tulane tion 
Univ. School of Medicine, New Orleans, La viou 
A substance with blood group Le®* activity was a 
isolated from a human pseudomucinous ov:rial tecti 
cyst fluid and saliva of group A and B nei-se- latin, 
cretors. On injection into chickens, antibod» was Spar 
produced capable of precipitating with th: ho- plasn 
mologous antigen and with material derived fromgy ™!2u 
non-secretor fluids but not with that from se: eto “ona! 
fluids. plasm 
effec: 

1478. ‘Immunological paralysis’ in guinea Plas 
pigs fed allergenic chemicals. Jack R BAT eryth, 
Tisto* AND Merritt W. Cuase. Rock felled the ,, 
Inst. for Med. Research, New York City. Subst , 






As previously reported, the feeding of c tail 
allergenic chemicals to guinea pigs establi- hes 
state of resistance such that attempts to est :blis 
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» dermal hypersensitivity to the same chemical 
ae largely blocked; further, the fed animals 
s. ow resistance towards anaphylactic sensitiza- 
ti n with conjugates made from the same chemical 
a d guinea pig proteins. The 2 phenomena are 
d stinet although related. To ascertain whether 
t!'s state of resistance represents ‘immunological 
p ralysis’ or reflects simply the presence of depots 
o antigen that successfully mask a production of 
a tibody, the rates of clearance of injected known 
siiall amounts of ‘anti-picryl’ antibody were 
ccmpared in normal guinea pigs and those fed 
picryl chloride. No essential difference could be 
deiermined between fed and normal animals when 
























































“a serial bleedings were examined either by passive 
aya intradermal transfer or by the Boyden technique 
lens utilizing tanned sheep erythrocytes coated with 
oud picrylated guinea pig serum proteins. Further, 
heal animals fed picryl chloride, then subjected to 
2a sensitization procedures adequate to induce in 
ody normal animals a dermal hypersensitivity to 
had picryl chloride, were employed as donors of lymph 
stols node and splenic cells. These cells, removed from 
Sid the milieu of the donor, were entirely ineffective 
9%) in transferring dermal hypersensitivity. It is con- 
ved: cluded that the state of resistance of fed animals 
Of 10 depends upon an actual immunogenic unrespon- 
60%) siveness, not upon such depots of antigen ag may 
- pos- exist. The state of resistance set up by feeding 
viesd does not interfere at all with an induction of 
ormal f Se2sitization of resistant animals by lymph node 
same  *d splenic cells taken from sensitized normal 
oped donors. 
resist: Hi 1479, Sparing phenomenon. ELEry R. BECKER. 
te Dept. of Zoology and Entomology, Iowa State 
a College, Ames. 
Washed duck erythrocytes parasitized with 
ating Plasmodium lophurae injected intravenously into 
Baer fy YOUng Hampshire Red chicks previously injected 
forRis with duck plasma or serum suffered less destruc- 
Tulane tion than when injected into chicks not pre- 
La viously treated or injected with comparable 
‘ty was “mounts of physiological salt solution. The pro- 
pvirian tection afforded the foreign erythrocytes circu- 
nei-Se- lating in the chicks’ blood stream was called the 
vd was SParing phenomenon. The effect of the duck 
the ho- plasma was often so immediate, often a matter of 
oc frome “utes, that it could not be attributed to nutri- 
ge retor tional activity. The small amounts of the duck 
plasma required preclude the possibility of the 
elect being due to so-called ‘blockading’. Duck 
guinea Plasma also inhibited hemagglutination of duck 
R Bat erythrocytes by chicken plasmas that exhibited 
nck fellet™ the native hemagglutinins, in vitro. The sparing 
j _Bsubsi ince, the hemagglutinin, and the inhibitor 
fe a! are t\ermostable and cryostable. Preparations of 
bli hes 





duck seromucoid possessed sparing and hemag- 
gluti::in-inhibiting properties. If the effect is not 
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due to the seromucoid it must be due to a sub- 
stance in intimate association with it. The com- 
plement in duck and chick plasmas seems to be 
inactive in the production of the two phenomena. 


1480. Etiology of acute respiratory disease 
among service personnel at Fort Ord, 
California. T. O. Bercz, Beatrice ENGLAND,* 
CaRMEN Mauris,* Harotp E. SHuey* Anp 
Epwin H. LEennettTeE. Sizth Army Area Med. 
Lab. and the Viral and Ricketisial Disease Lab., 
California State Dept. of Public Health, Fort 
Ord. 

As part of a study of ARD cases among military 
personnel at Fort Ord, throat washings and blood 
specimens were obtained from 201 cases of sus- 
pected influenza between December 1953 and 
July 1954. Only 18 cases were found serologically 
to be influenza. Four strains of influenza B virus 
were isolated in embryonated eggs from 16 sero- 
positive cases; none from 14 negative cases. Seven- 
teen cases were of specific bacterial or other viral 
origin. None of these, nor any proved case of 
influenza, yielded cytopathogenic agents in HeLa 
cell or human fetal testis culture. The remaining 
cases fell into 6 clinical categories, with cyto- 
pathogenic agents of the ARD virus group being 
isolated in tissue culture from 43 cases in the 
following proportions: primary atypical pneu- 
monia, 4 of 23; pharyngitis, 19 of 59; common 
colds, 9 of 28; bronchitis, 5 of 22; tonsillitis, 5 of 
22; and URI, 1 of 3. Two unidentified agents were 
also recovered. Two-fifths of the ARD agents 
isolated were immunologically similar to RI-67 
virus (HILLEMAN AND WERNER. Proc. Soc. Exper. 
Biol. & Med., 85: 183, 1954), representing 3 of 4 
strains isolated from PAP, 6 of 19 from pharyn- 
gitis, 3 of 9 from common colds, 4 of 5 from bron- 
chitis, 1 of 1 from URI, but 0 of 5 from tonsillitis. 


1481. Antibodies of the antireticulo cytotoxic 
serum. Daniet A. Bororr AND Emery E. 
Haynes.* Thudichum Psychiatric Research Lab., 
Galesburg State Research Hospital, Galesburg, Ill. 
Antibodies produced by the intravenous ad- 

ministration of saline extracts of human spleen 

or spleen and bone marrow to rabbits have the 
ability to fix complement in the presence of the 
homologous antigen. Storage of the antiserum, 
even at icebox temperature, results in the rapid 
loss of the antibody titer. The present study is 
concerned with the serum fraction in which these 
antibodies are located. Rabbit antiserum produced 
by the injection of human spleen extract was 

fractionated by Cohn’s method (Coun ef al. J. 

Am. Chem. Soc. 68: 459, 1946). To a portion of 

the antiserum, chilled to 0°C and dialysed against 

acetate buffer of pu 6.8, ionic strength 0.05, was 
added enough ethanol to make the concentration 

20% by volume. The precipitate (Cohn’s fraction 
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II and III) was separated by centrifugation, 
washed with distilled water and re-dissolved in 
saline solution. All the complement fixing anti- 
bodies of the whole serum were in this fraction. 
When this fraction was dialysed against distilled 
water at 4°C for 24 hr. another precipitate sep- 
arated out. The precipitate was also soluble in 
dilute salt solution but contained virtually no 
antibody. The supernate, however, was still able 
to fix complement to the original titer. When 
freeze-dried by the lyophile method, the solid 
material from the supernate was completely 
soluble in distilled water. This fraction of the 
serum when adjusted to pu 5.2 and ionic strength 
0.015 gave a precipitate with 17% ethanol concen- 
trate at 0°C. According to Oncley (ONcLEy et al. 
J. Am. Chem. Soc. 71: 541, 1949) under these con- 
ditions, y-globulin remains in solution and is 
thus separated from #-globulin. On testing, pre- 
cipitate reconstituted to original volume in dis- 
tilled water had in it 90% of complement fixing 
antibodies. From the above we must assume that 
the fraction of rabbit antiserum with the greatest 
concentration of antibody is 8-globulin. 


1482. Immunization of infants and pre-school 
children with poliomyelitis vaccine. GoRDON 
C. Brown AnD Dona.p C. Smitu.* School of 
Public Health and School of Medicine, Ann Arbor, 
Mich. 

In an attempt to determine the antigenicity of 

a tri-valent poliomyelitis vaccine, obtained 

through the courtesy of the National Foundation 

for Infantile Paralysis, in infants and pre-school 
children, a study was inaugurated in the Well 

Baby Clinic (University Child Health Confer- 

ence). Since a triple vaccine containing the anti- 

gens of diphtheria, tetanus and pertussis is ad- 
ministered routinely to infants attending the 

Clinic, an opportunity was afforded to inoculate 

poliomyelitis vaccine concurrently with the 

triple vaccine. Infants were bled prior to inocula- 
tion. Second and third injections were made at 
monthly intervals followed by a second bleeding 

1 month later. Thirty-six children between the 

ages of 2 and 8 months were inoculated with these 

2 preparations. In addition, 64 infants 3-12 months 

of age received the poliomyelitis vaccine alone, 

but on the same schedule, and 22 others who had 
received either the triple vaccine alone or no 
vaccine at all were bled at the same intervals to 
serve as controls. The mothers were also bled for 

a study of possible maternal immunity in com- 

parison with that of their babies. In addition to 

the infants, 50 pre-school children between 1 and 

5 yr. old, most of them siblings of the infants, 

were inoculated with the poliomyelitis vaccine 

and 10 children of comparable ages were bled as 
controls. Serological tests for the 3 immunological 
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types of neutralizing antibodies were performed in 
HeLa cell tissue cultures. Preliminary resu'ts 
have demonstrated antibody responses in pre- 
school children but only low titers have been 
obtained so far in young infants. 


1483. Newcastle disease in chicks: an experi- 
mental model for the study of upper res- 
piratory tract disease. THEODORE Burn- 
STEIN* AND FREDERIK B. Bana. Dept. of Para- 
sitology, School of Hygiene, Johns Hopkins Univ., 
Baltimore, Md. 

Few studies have been made on the pathogenesis 
of upper respiratory tract infections in the natural 
host. In the present work the effects of Newcastle 
disease virus (the avirulent Blacksburg-Vaccine 
strain) on the upper respiratory tract of young 
chicks were investigated. Anatomo-histological 
studies of normal birds revealed the turbinate 
region to be composed of relatively complex 
structures. Virus after intranasal inoculation was 
found to localize primarily in the turbinate area 
and only in a relativély few instances in the 
trachea and lungs. Titers of as high as 10-5 could 
be demonstrated in infected tissues for as long 
as 6 or 7 days post-inoculation. After this interval, 
only the occasional bird was positive for virus. 
Clinically, birds showed no signs of illness. Evi- 
dence of viral lesions was manifested by sporadic 
areas of submucosal round cell infiltration and 
cellular destruction. Ciliated epithelium, for the 
most part, did not appear to be affected. It is 
suggested that this experimental infection be 
used as a model for studies on mechanisms of 
upper respiratory tract disease. 


1484. Differentiation between roles of white 
cells in transfer of contact dermatitis and 
in development of antibody. Merriu W. 
Cuase. Rockefeller Inst. for Med. Research, New 
York City. 

Guinea pigs rendered highly sensitive to picry! 
chloride by a special method employing cead 
mycobacteria (Intern. Arch. Allergy 5: 163, !954) 
yield white cells (lymphocytes) that by transfer 
cause the normal recipient guinea pigs to ac uire 
both a strikingly positive contact reactiviiy to 
picry! chloride and circulating antibodies rea: ting 
with picrylated proteins. These 2 effects have 
appeared to be independent. To ascertain wh ther 
the observed contact-type sensitivity of reci)) ents 
depends in any essential way upon the anti-‘} cry!’ 
antibody appearing concomitantly, special « \nors 
were utilized that themselves possessed ant !0dy 
but lacked dermal hypersensitivity. These d.nors 
were immunized with picrylated chicken : rum 
albumin or other conjugates and restimulaid 8 
as to yield cells that would give rise in rec pie? 
animals to antibody specific for the piery] » "our 
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ing. Recipients of lymph node cells or splenic 
cells were examined for skin reactivity between 
days ? and 10 and for circulating antibody between 
days 3 and 80. Antibody specific for the picry] 
radical appeared within 3-5 days and reached 
max mal concentration in the serum by days 7-10, 
as weasured by passive sensitization of normal 
guinea pig skin and by the Boyden technique 
with tanned erythrocytes. Patterns of antibody 
output were rather consistent following the trans- 
fer of lymph node cells, but were variable after 
transfer of splenic cells from the same donors. 
Throughout the period of accumulation of specific 
antibody in the recipients, their skin remained 
negative in contact testing with picryl chloride. 
Accordingly, the role of white cells in transferring 
contact dermatitis appears again to be separable 
from the mechanism leading to the appearance of 
circulating antibody. 


1485. Multiplication of St. Louis encephalitis 
virus in mice exposed to roentgen radiation. 
F. 8S. CHEEVER AND LEE W. Smitu.* Dept. of 
Epidemiology and Microbiology, Univ. of Pitts- 
burgh Grad. School of Public Health, Pittsburgh, 
Pa. 

These experiments deal with an investigation of 
the effect of whole body x-radiation of mice on 
the multiplication of St. Louis encephalitis virus 
in the brains of these animals. Swiss white mice 

10-12 gm in weight were exposed to 200-400 r 
thole body radiation 24 or 48 hr. prior to the 

ntracerebral or intraperitoneal inoculation of 

SLE virus. Similar groups of mice were irradiated 

alter the injection of virus, and control groups 

were injected with virus alone. At varying in- 
ervals thereafter, mice from each set were sacri- 
ced and the brains harvested and the resulting 
uspensions titrated for viral activity. No con- 
istently significant differences could be demon- 
trated by this method. When, however, similar 
xperiments were carried out in which the in- 
lividual brains of mice were tested for the pres- 
nee of virus the group exposed to irradiation prior 
viral inoculation yielded the greatest number of 
ositive results although the differences noted 
howed considerable variation from experiment 

0 experiment. Mortality rates among viral in- 
ected irradiated and control mice held under 
bservation during the course of these experi- 
ents were in general highest in the same group 
though the differences noted were usually mod- 
ate. The significance of ‘these findings will be 


ypscussed. (Supported by Atomic Energy Con- 


act No. AT (30-1)-1112.) 


. reparation of a soluble immunizing 
anticen from Q-fever rickettsiae. JoHN S. 
Cou: ur, RayMonp A. Brown AND Harris H. 
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Birp (introduced by Heratp R. Cox). Viral 

and Rickettsial Section, Research Div., American 

Cyanamid Co., Lederle Labs., Pearl River, N. Y. 

A soluble immunizing antigen has been pre- 
pared from Q-fever rickettsiae by subjecting sus- 
pensions of the purified organisms to ultrasonic 
vibration. Rickettsial suspensions, in which an 
estimated 90-95% of the total N came from the 
rickettsiae, were prepared from infected yolk 
sacs by a process involving differential centrifu- 
gation with washed celite and centrifugation 
through 8% KCI solution. Suspensions so obtained 
were subjected to ultrasonic vibration and solu- 
tions containing the antigen were prepared there- 
from. The subcutaneous administration to guinea 
pigs of antigen solutions prepared in this manner 
elicited a marked antibody response and resulted 
in partial to complete protection against the in- 
traperitoneal injection of 100 infectious doses of 
viable Q-fever rickettsiae. Attempts to charac- 
terize the active component of these solutions by 
electrophoresis on paper or by ultracentrifugal 
and electrophoretic analysis were largely unsuc- 
cessful. 


1487. Effect of meningococcal endotoxin on 
resistance to bacterial infection and the 
immune response of rabbits. RicHarp M. 
Conp1£, SOLoMON J. ZAK AND Rosert A. Goop 
(introduced by Dennis W. Watson). Univ. of 
Minnesota, Minneapolis. 

The intravenous injection of gram negative 
bacterial endotoxins produces in rabbits a multi- 
tude of adjustments including fever, hyperglyce- 
mia, vasomotion, and with large doses, shock and 
death. The observation has been made in this 
laboratory that a single intravenous injection of 
endotoxin enhances susceptibility of rabbits to 
both streptococcal and pneumococcal infection. 
Animals made refractory to the necrotizing effects 
of endotoxin by repeated intravenous injections 
of these compounds resist infection with pneumo- 
cocci and streptococci more successfully than do 
controls. As one step in analyzing the mechanisms 
responsible for the altered resistance to infection 
in rabbits receiving endotoxin, a quantitative 
immunochemical study of the effect of endotoxins 
on the immune response was carried out. In con- 
firmation of Johnson’s study (Federation Proc. 
1954), it was found that the intravenous injection 
of meningococcal endotoxin produces enhance- 
ment of the immune response of rabbits to bovine 
serum albumin. Maximum enhancement of anti- 
body production occurred with small doses of 
endotoxin while lesser adjuvant effect accompa- 
nied the administration of larger amounts. Pre- 
liminary data suggest that very large amounts of 
endotoxin may even suppress immune body for- 
mation. Rabbits in a state of refractoriness to 
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endotoxin produce significantly less antibody than 
do untreated controls. (Aided by grants from the 
Helen Hay Whitney Fndn., the PHS and the 
American Heart Assoc.) 


1488. Some features of the growth of 
meningo-pneumonitis virus in tissue cul- 
ture. T. T. Crocker anp R. C. WILLIAMS 
(introduced by Ernest Jawetz). Univ. of 
California School of Medicine, San Francisco, 
and the Virus Lab., Univ. of California, Berkeley. 
Meningo-pneumonitis virus grows readily in 

HeLa cells, although only a variable, small pro- 
portion of the cell population develops morpho- 
logic evidence of infection. Typical inclusions 
occur and progress with the appearance of mature 
vesicles from 40-72 hr. after inoculation. Suscep- 
tible cells may develop several inclusions and 
these may be asynchronous in degree of morpho- 
logic maturation. Prolonged virus cultivation 
may be maintained by transfer of cells from an 
infected culture to new culture tubes at 14-day 
intervals. The rate of growth of cells in infected 
and non-infected cultures appears identical and 
there is no gross cytopathogenesis. Mobility of 
infected cells is unimpaired until virus vesicles 
occupy a major portion of the cytoplasm. Cells 
then become less mobile, round up and detach from 
the tube wall without apparent release of the 
contents of virus vesicles during the time the 
cells are under observation. Growth curves in- 
dicate the presence of infective intracellular virus 
at least 20 hr. after inoculation, with the first 
appearance of extracellular virus 30 hr. after 
inoculation. Free virus increases to a maximum 
between 48 and 72 hr. after infection, coinciding 
with the presence of fully mature inclusions. 


1489. Persistent antibody orientation result- 
ing from primary experience with influenza 
viruses. I: Type of antibody response after 
vaccination. FRED M. DAVENPORT, ALBERT V. 
HENNEssy* AND THomAs Francis, JR. School 
of Public Health, Ann Arbor, Mich. 

It has been shown that the pattern for antibody 
response to influenza viruses throughout life is 
dominated by the major antigens of strains en- 
countered in childhood. Subsequent exposures to 
related viruses reinforce the level of primary 
antibody, while the specific response to prevailing 
strains may be dampened. Nevertheless, the 
antibody spectrum broadens with age owing to 
repeated exposures to strains of varying antigenic 
composition. Since there has occurred a shifting 
in dominance of antigens common to influenza 
viruses, persons of different ages today have had 
different initial and subsequent antigenic ex- 
posures. To add further knowledge to the relation 
of previous antigenic experiences and antibody 
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response, groups of persons of different ages were 
vaccinated once or repeatedly with monovalent 
influenza virus vaccines. Antibody increase was 
measured by hemagglutination-inhibition in pools 
of sera collected before and 2 wk. after each vac- 
cination. In children, whose initial exposures were 
influenzd A-prime, vaccination with swine, PRS, 
FM,, or Cuppett resulted in a marked increase 
in antibodies against A-prime strains. Little or 
no antibody increase to PR8 or swine viruses was 
found unless the homologous vaccine was given. 
Persons over 30 yr. responded characteristically 
with antibody to swine influenza virus regardless 
of the vaccinating strains. Likewise, military 
recruits responded to A strains which represented 
their earliest experience. These findings strikingly 
reaffirm the orienting effect of the first antigenic 
exposure on subsequent responses to related in- 
fluenza viruses. 



































1490. Excretion of bile acids and biliary cho-§ 
lesterol in bile-fistula rats. S. Dayton,’ os 
E. H. Mosspacu,* F. DriMMeR* ANp F. E. Kev- ti 
DALL. Columbia Univ. Research Service, Goli- tie 
water Memorial Hosp., New York City. be 
Sodium acetate-1-C'™ (25 we) was injected intra- wit 

peritoneally into each of two 300-gm male Wistar .), 

rats 3 days after the establishment of an external ... 
bile fistula. The bile was collected daily over ,¢. 
periods of 12 and 13 days, respectively. Chof ,¥, 
lesterol, chenodeoxycholic acid and cholic acid em 
were isolated from the bile samples and assayel sigr 
for radioactivity. The daily excretions of the? no 
rats were: bile volume 18 + 3 ml, 14 + 2 nl; anil 
cholesterol 2.3 + 0.3 mg, 210 + 0.2 mg; cholic wii 
acid 26 + 7 mg, 32 + 6 mg; chenodeoxycholic acid | 

21 + 7 mg, 24 + 6 mg (+ signifies the standard )499 

deviation). The specific radioactivity of the biq§ ,,. 

acids excreted on the Ist day was higher thag p, 

that of the cholesterol. After the Ist day th tho 

specific activity of the bile acids was on the aver Pi 
age 76 + -17% of the cholesterol activity. Th Th 






ratio between the specific activities of cholic an 
chenodeoxycholic acid in the same sample of bil 
was 0.99 + 0.14. The specific activity of t 
biliary cholesterol and of the bile acids decrease. 
rapidly during the first 3 days following th« injeq 










with a half-life of 4.7 and 4.9 days, that of t! 
bile acids with a half-life of 5.2 days i: bot 
animals. The data suggest that cholester:' is 4 
obligatory precursor of at least 75% of te bil 
acids excreted in the bile. 
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vad Research, New York State Dept. of Health, 
: lbany. 

‘he slope of a titration of complement alone, 
wii 1 sensitized cells, is obtained by plotting the 
log of complement added versus the logit of the 
res: ltant hemolysis. Under normal conditions, 
thi value approximates 0.2. After preliminary 
tre:'tment of complement with antigen-antibody 
coriplex, a titration of the residual complement 
shows increasing slopes, dependent upon the de- 
gre: of depletion of the complement induced. 
Appreciable increase in slope is not encountered 
until the degree of depletion has exceeded about 
70%, beyond which a rapid increase occurs, reach- 
ing values of 2.0 and more. By plotting the same 
variables, it is possible to obtain another type of 
slope which is somewhat similar to that described 
above. Here, the complement is varied directly 
in the presence of a constant quantity of immune 
complex. The resultant hemolysis reflects two 
effects: that of complex on complement and of 
complement on sensitized cells. This latter ‘fixa- 
tion slope’ possesses certain interesting applica- 
tions. An antigen prepared from the tubercle 
bacillus shows a high degree of cross reactivity 
with the sera of leprous patients. The ‘fixation 
slope’ obtained with this antigen and tuberculous 
sera, with complement varied in the neighborhood 
of 12 units, proves to be very much lower than a 


similar slope obtained with the same antigen, but 
employing the cross-reacting leprous sera. This 
significant difference presents a potential serologic 
method of differentiating between these two sera, 
and may perhaps find application in other systems 
where cross reactions are encountered. 


1492. Rates of antibody synthesis during 
response to protein antigens. FRANK J. 
Dixon anp Paut H. Maurer. Dept. of Pa- 
thology, Univ. of Pittsburgh School of Medicine, 
Pittsburgh, Pa. 

These experiments were designed to give in- 
formation concerning the rate at which antibody 
is synthesized at different times throughout the 
immune response. Rabbits were given a primary 
intravenous injection of 100 mg of bovine gamma 


globulin/kg. Each day during the next 2 wk. one 


or” more of these rabbits were injected with S*5 
abelled amino acids in the form of a yeast cell 
ydrolysate. Serum of these rabbits was decom- 
plemented and analyzed for anti-bovine gamma 


ilobuiin. The amount of 8% incorporated in the 


hatibody was determined. From the $*5/nitrogen 
atio of the antibody in the various sera an esti- 
hate of the rate of antibody synthesis throughout 
he response could be made. The results of these 
nd »-lated experiments will be presented and 
heir «i gnificance discussed. (Supported by Atomic 
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Energy Commission Contract No. AT (30-1)- 
1205.) 


1493. Interrelationships between effects of 
heparin, protamine, citrate and total body 
x-irradiation on plasma and serum bac- 
tericidal action. Davin M. DoNALpsoNn* AND 
StanteEyY Marcus. Dept. of Bacteriology, Univ. 
of Utah College of Medicine, Salt Lake City. 
The bactericidal action of rabbit serum or 

plasma against Bacillus subtilis was tested as 
previously described (J. Immunol. 72: 203, 1953). 
A decrease in bactericidal action followed the 
intravenous injection of 500 units (5 mg) of heparin 
into normal rabbits. This heparin-induced de- 
crease could be reversed by the intravenous 
injection of 15 mg of protamine sulfate. It was 
suggested that the suppression of serum bacterici- 
dal action which follows total body irradiation 
was due to the irradiation-induced dissolution of 
mast cells with resultant increased concentrations 
of circulating heparin. Evidence from in vivo 
experiments failed to support this hypothesis; 
attempts to reverse or halt the development of 
the post-irradiation suppression of serum bac- 
tericidal function by single or multiple injections 
of protamine sulfate were unsuccessful. Heparin 
added to normal blood in vitro before coagulation 
occurred decreased the bactericidal action but if 
the drug was added to serum no suppressive effect 
was observed. Similar results were obtained in 
vitro with citrate. Complement titrations were 
carried out to test the possibility that heparin, 
like citrate, had an anticomplementary effect in 
the test system employed. No decreases in the 
complement titers were mensurable when heparin 
was added to blood in concentrations that sup- 
pressed bactericidal action. By contrast, com- 
plement titers were lowered in citrated blood and 
serum. The implications of these findings will be 
discussed. (Aided by a PHS research grant.) 


1494. Detection of antibody-antigen inter- 
action by means of electrophoresis in paper. 
HERMAN N. Esen, Harvey 8S. PENEFSKY* AND 
Miiton TaBacHnick. Inst. of Industrial Medi- 
cine, New York Univ. Post-Grad. Med. School, 
New York City. 

In relation to the detection of small amounts 
of antibody in tissue fractions we have sought 
to determine whether the electrically induced 
movement of an antigen in paper is modified by 
the presence of antibody. The immunizing antigen 
was 2,4-dinitrophenyl bovine gamma globulin; 
the analytical antigen was dinitrophenyl-8 lacto- 
globulin (DNP-BLG). In both cases 2,4-dinitro- 
phenyl was substituted in free amino groups. 
Electrophoresis was performed at about 15°C 
with 0.1 m Veronal, px 8.6. Under these conditions 
130 ug DNP-BLG had a mobility (uncorrected for 
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electro-osmotic flow) of about —2 xX 10° cm/ 
volt/sec. For detecting small amounts of antibody 
it was necessary to use 0.5 wg of antigen or less. 
Hence DNP-BLG was iodinated with I'*! and its 
movement was determined by following radio- 
activity: 150 wg of iodinated DNP-BLG (I-DNP- 
BLG) had about the same mobility as uniodinated 
antigen, but in 0.5 ug quantities it failed to move. 
If prior to application of antigen the paper was 
treated with normal rabbit gamma globulin, the 
antigen (0.5 wg of IDNP-BLG) moved as a diffuse 
band with its front having an apparent mobility 
of about —1.4 X 10-6 em/volt/sec. When the paper 
was treated with rabbit globulin containing anti- 
bodies specific for the dinitrophenyl group the 
antigen was immobilized at the origin. Immobili- 
zation has been noted with as little as about 
17 wg of antibody. Efforts to adapt this procedure 
to the detection of amounts of antibody of the 
order of 1 wg will be described. (Grants from the 
PHS and the Standard Oil Company, N. J., New 
York City.) 


1495. Ornithine peptidase systems. BERNARD 
F. ERLANGER (introduced by Harry M. Rose). 
Dept. of Microbiology, College of Physicians and 
Surgeons, Columbia Univ., New York City. 
With the discovery of naturally occurring pep- 

tides containing ornithine (e.g. tyrocidin A, B 
and C, gramicidin, gramicidin §, etc.) it becomes 
of interest to study interactions between pro- 
teolytic enzymes and ornithine peptides. Tri- 
ornithine and polyornithine (ca. 30 ornithine 
residues) were chosen as substrates. Trypsin, 
carboxypeptidase, papain and pepsin did not 
attack either peptide. Cell-free extracts, obtained 
by sonic disintegration of B. brevis (ATCC9999, 
the strain which elaborates gramicidin 8) were 
capable of hydrolyzing both substrates, tri- 
ornithine being split more rapidly. The active 
enzyme fraction was concentrated by ultra- 
centrifugation and salt fractionation and showed 
optimal activity against triornithine at px 7.1. 
This substrate was hydrolyzed to diornithine and 
ornithine. The hydrolysis of polyornithine also 
produced free ornithine. Effects of various en- 
zyme inhibitors on this system and another ob- 
tained from E. coli B are being studied and will 
be discussed. 


1496. Toxoplasma epidemiological serology. 
Harry A. FELDMAN AND Louise T. MILLER.* 
Dept. of Medicine, State Univ. of New York, 
Upstate Med. College at Syracuse, N. Y. 

In order to obtain information concerning the 
frequency of antibodies for toxoplasma among 
normal humans and animals, we have used the 
dye test to examine the sera of humans of various 
ages residing in the following locations: Alaska 
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(Eskimos), Arizona (Navajo Indians), Icela:d, 
Portland, Ore., St. Louis, Mo., New Orleans, I.a., 
Pittsburgh, Pa., Haiti, Honduras and Tahiti. 
Accepting a titer of 1:16 or more as being signifi- 
cant, the incidence of positive reactors varied 
from 0% among the small group of Eskimos to 
4.2% for the Navajos to 68% for the Tahitians. 
The remainder fell in between the Navajos and 
Tahitians with considerable variation from popu- 
lation to population. Of the entire group of 1,747 
samples, 544 (31.1%) were positive. Among 1,191 
of these, the incidence of positive reactors among 
males was 35.9% and among females, 35.6%. 
Various animal populations also were studied, 
and antibodies were found most frequently among 
dogs, cats, sheep, hogs and goats. Of interest, in 
view of previous impressions that dogs are an 
important reservoir of human infections, was the 
finding that while 4.2% of the Navajos had anti- 
bodies, 30% of 23 of their dogs were found to have 
dye test antibodies. The implications of these 
findings in the understanding of the transmission 
of toxoplasmosis, as wéll as the relationship of 
toxoplasma, on serological grounds, to various 
disease states will be discussed. (Aided by a grant 
from the Natl. Insts. of Health.) 


1497. Leukocyte response to sera prepared 
against granulocyte cytoplasmic fractions. 
Stuart C. Finch anp JAMES W. HOLLINGs- 
WORTH (introduced by Ropert R. WaGNeER). 
Yale Univ. School of Medicine, New Haven, Conn. 
The purpose of this study was to compare the 

in vivo hematologic effects of heterologous sera 

prepared against various granulocyte cytoplasmic 
fractions, and to relate these changes to in vitro 
leukocyte agglutination tests on the same anti- 
sera. The granulocytes employed were obtained 
from guinea pig peritoneal exudates. These cells 
were subjected to Potter homogenization and 
differential centrifugation in order to recover the 
various cytoplasmic particulate fractions. Anti- 
sera to each of these fractions were prepared in 
rabbits. Portions of each antisera then were zivel 
intraperitoneally to normal guinea pigs and during 
the following week frequent hematologic obs:rva-f 
tions were made. Serial dilutions of each an‘ isera 
also were tested for their ability to agglu' inate 
guinea pig leukocytes. These studies indivated 
that all of the sera prepared against granul: yti¢ 
cytoplasmic fractions were capable of proc :cing 
variable degrees of granulocytopenia in ¢ :ined 
pigs, and that the most profound responses werem 
observed with the use of anti-mitochondria' sera. 

Furthermore, these antisera all had some !ukog® 

agglutinating capacity, and, in general, the: » was 

excellent correlation between their in vitr ange 
in vivo effects. 
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1498. Sero-immunity against epidemic ty- 
phus in Peru. Joun P. Fox, Juan A. Mon- 
poya,* Marrua E. Jorpan,* Cartos Quiros 
S* anp Liev Kvamme.* Dept. of Tropical 
Medicine and Public Health, School of Medicine, 
Tulane Univ., New Orleans, La. 

Preliminary to field trials in southern Peru of 
anew typhus vaccine, sera from 6000 persons were 
collected. The population groups sampled in- 
cluded 1) white and mestizo inhabitants of the 
city of Arequipa (8000 ft. alt.), 3) mestizo resi- 
denis in communities near the city (8,500-10,500 
ft. alt.), 3) mestizo and Indian soldiers stationed 
in the city, 4) nearly pure Indian groups living in 
the Departments of Puno (12,000 ft. alt.) and 5) 
of Cuzeo (10,500 ft. alt.). All sera were tested for 
CF (complement-fixing) antibody against epi- 
demic typhus. Many low-titer and CF-negative 
sera were tested additionally for neutralizing 
antibody. Selected sera also were tested for 
murine-typhus neutralizing antibody. While some 
evidence (the first so far reported) indicates the 
presence of murine typhus in Arequipa, greatest 
interest relates to the age patterns and total 
extent of sero-immunity to epidemic typhus ob- 
served. Using CF data only, the over-all propor- 
tions of immunes ranged from 9.2% in the city of 
Arequipa to 50.3 and 45.8% in Puno and Cuzco 
while the age-specific figures, in all cases increas- 
ing sharply with age, reached peaks in persons 
30 yr. or older of from 29.4-81.3 and 79.6% in the 
same populations. When corrected to include in- 
dividuals with neutralizing but not CF antibody, 
the figures for these older persons in Puno and 
Cuzeo exceed 90%. Obviously, infection with R. 
prowazeki is vastly more prevalent in these areas 
than any information as to morbidity would sug- 
gest. Presumably, because of the early average 
age at which infection occurs, the related disease 
is often so mild as to escape recognition as typhus. 
Animportant implication of this is that a partially 
Successful anti-louse program, by delaying in- 
ection to an older average age, might result in 
hore instances of typically severe or fatal disease 
hid so magnify the typhus problem. 


499. Immunization experiments with the 
‘bursting factor’ from Welchia perfrigens 
type A. V. FrREDETTE, A. FRAPPIER AND A. 
Forcer. Inst. of Microbiology and Hygiene, 
Univ. of Montreal, Montreal, Canada. 

Several immunization experiments performed 
guinea pigs, pigeons and horses with non-toxic 


Bltrates of young cultures of Welchia (Clostrid- 


wm) perfringens type A tend to show that the 


a bursting factor’ reported in 1946 is a specific anti- 


'twhich might be of use for the prevention of 
PS Zaligrene in man. 
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1500. Metabolism of protocatechuic acid by 
Neurospora. Rosert D. Garrorp AND SAMSON 
R. Gross (introduced by 8S. Rarrex). Dept. of 
Biological Sciences, Stanford Univ., Stanford, 
Calif. 

A mutant of Neurospora crassa blocked in the 
conversion of dehydroshikimic acid to shikimic 
acid accumulates then quantitatively metabolizes 
protocatechuic acid (PCA) (Tatumetal. P.N.A.S. 
40: 271, 1954). The metabolism of PCA by Neuro- 
spora is essentially similar to the system reported 
for Pseudomonas (MacDona bp et al. J. Biol. Chem. 
210: 809, 1954). It occurs through a number of 
enzymatically controlled steps, the first of which 
is the oxidative rupture of the aromatic ring be- 
tween 2 adjacent hydroxyl groups to produce £- 
carboxy muconic acid. This compound is then 
converted through a series of reactions not yet 
elucidated (but including a decarboxylation) to 
B-keto adipic acid. The overall reaction is medi- 
ated by cell-free extracts from the mutant strain 
not previously exposed to exogenous PCA. Wild 
type strains produce active extracts only if the 
mycelium is previously exposed to PCA or an 
enzyme-inducing analogue. The enzyme responsi- 
ble for the first reaction is induceable; those 
responsible for subsequent reactions are present 
whether or not the mycleium is exposed to in- 
ducer. The enzyme responsible for the first re- 
action has been partially purified and charac- 
terized. 


1501. Fate of injected antigens. JusTINE S. 
Garvey* anp Dan H. CampsBetu. Dept. of 
Chemistry, California Inst. of Technology, Pasa- 
dena. 

Investigation of the fate of S*5-labeled antigen 
(hemocyanin-azophenyl sulfonate) has been con- 
tinued along the lines given in last year’s pre- 
liminary report (Federation Proc. 13: 493, 1954). 
Standard methods for isolation and characteri- 
zation of antigen from the livers of normal and 
immune rabbits have been developed. About 
75% of the total antigen in the livers of hyperim- 
mune or once-injected animals can be recovered 
by merely extracting liver tissue homogenates 
with a sucrose solution described by Schneider 
and Hogeboom (J. Biol. Chem. 183: 123, 1950). 
The remaining antigen was apparently a part of 
an insoluble antigen-antibody complex and could 
be recovered by dissociation at pH 2.5. Investiga- 
tion of the 75% soluble fraction of antigen in- 
dicated that it was heterogeneous with respect to 
its solubility in strong salt solutions. All fractions 
gave positive qualitative specific precipitation 
reactions. When the soluble active extract was 
studied by free-boundary electrophoresis with 
specific antibody in the buffer layer, 2 boundary 
disturbances were obtained in the ascending limb. 
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Studies on antigen remaining 6 wk. after the last 
of a series of injections, which consisted of a 
total of 90 mg gave the following results: /) 
amount remaining in the liver was about 0.1% 
and, 2) about 70% of the antigen was soluble in a 
glucose-saline extract. The amount of antigen 
stored for relative long periods is roughly propor- 
tional to the amount injected to a certain limit. 
The amount that persists is of the order of 10-100 
micrograms of antigen per liver. 


1502. Some characteristics of new respiratory 
viruses. Harotp S. GInsBERG AND Ext Go.p.* 
Dept. of Preventive Medicine, Western Reserve 
Univ. School of Medicine, Cleveland, Ohio. 
Viruses recently isolated by Rowe et al., the 

‘adenoid degeneration’ or A.D. agents, and Hille- 
man and Werner, the RI-67 or ARD virus, have 
been related etiologically to certain respiratory 
infections: acute non-bacterial pharyngitis and 
‘acute respiratory disease (ARD)’, respectively. 
Biological characteristics of these agents were 
investigated. The 4 viruses studied produced 
extensive cytopathogenic changes in tissue 
cultures of HeLa cells. Viral multiplication was 
relatively rapid and maximum titer was attained 
before complete degeneration occurred. Cellular 
damage induced by each A.D. agent was indis- 
tinguishable from the other, but was distinctly 
different from that produced by ARD virus. In- 
creased glucose utilization and lactic acid produc- 
tion accompanied viral multiplication and cyto- 
pathogenic effects, a phenomenon considerably at 
variance with propagation of poliomyelitis viruses 
in HeLa cells. Although capacity to stimulate 
lactic acid production was common to all 4 viruses, 
greater acid production was manifested by the 
A.D. agents than by ARD virus. Despite rapid 
viral multiplication and extensive cytopathogenic 
effects, yield of virus as measured by infectivity 
titrations was relatively small. In contrast, syn- 
thesis of complement-fixing antigen indicated 
that a large amount of virus was produced. Certain 
findings may explain the low infectivity: 1) quan- 
titatively inefficient adsorption of virus to HeLa 
cells, less than one infectious unit per cell, and 
2) incomplete dissociation of virus from cells 
after viral propagation. Although these viruses 
showed marked differences, the characteristics 
studied were sufficiently similar to suggest that 
these agents are members of a single and distinct 
group of viruses. 


1503. Effect of radioactive CrP”O, on meta- 
static tumor cell spread from uterine 
tumors of the mouse. Horace Go.pip, 
MatrHew WALKER,* BarBarA R. JEFFRIES* 
AND Epitu THompson’. Lab. for Exptl. Oncology, 
Meharry Med. College, Nashville, Tenn. 

Female CFW mice were inoculated into the 
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uterus with 10 millions of Sarcoma 180 ce'ls, 
treated 1 hr. after inoculation, intraperitonea!|y, 
with 0.4 me of radioactive chromic phosphiite, 
and sacrificed on the 6th day: Autopsies showed 
in controls (inoculated but untreated) numerous 
nodular implants coalescing in clusters, some- 
times merging in lumps or scattered in the lower 
abdominal cavity, and also copious peritoneal 
exudate with high proportion of free tumor cells. 
Treatment with CrP®Q, inhibited completely the 
implantation of inoculated cells in 20% of mice 
and reduced it to sharply localized growth on and 
around the uterus in 63%; the exudate was scarce 
and its content in tumor cells was low in 81.5% 
of the mice. Moreover, treatment with CrP*0, 
decreased the incidence of metastases in the liver, 
the lung and the brain, as detected by assay 
grafts of these organs (H. Go.p1e et al. Cancer 
Res. 13: 566, 1953). It was concluded that intra- 
cavitary treatment with CrP#Q, prevented sig- 
nificantly tumor spread by exudate, lymph and 










































. blood routes. (Grant from Natl. Cancer Inst., F 
PHS.) I 
1504. Influence of various agents on intra- : 
cellular digestion by mouse phagocytes. 7 
Ko Ko Gy1,* Davin M. DoNaALpson* AND : 
StanteY Marcus. Dept. of Bacteriology, Univ. 4 
of Utah College of Medicine, Salt Lake City. 
It has been demonstrated that whole body x-ir- h 
radiation (350 and 450 r) results in suppression of 
intracellular digestion of the nuclear substance fi 
of phagocytised chicken erythrocytes by mouse : 
phagocytes (Federation Proc. 13: 490, 1954). To 15 
obtain a better understanding of the relationships i 
between intracellular digestive function and j 
agents that affect host defense mechanisms, this ‘ 
study was extended to determine the influence 2 
such agents have on the digestive action of phago- L 
cytes. Subcutaneous injections of 0.001, 0.01 and of 
0.1 mg of cortisone given every 12 hr. for 7 con- lt 
secutive days failed to alter the digestive capacity the 
of the phagocytes; similar treatment with 0.1 andi o¢ ;, 
1.0 wg of Piromen significantly enhanced this y,,, 
activity of the cells. Digestive function w:s NOU oo), 
altered when either larger or smaller do>s OM thog, 
Piromen were administered. Single intravenougg },q | 
injections of 0.25 and 0.5 mg of histamine phos hon, 
phate had no demonstrable effect on dig:stivGll straj, 
function whereas a larger dose (1.0 mg) supp :sse@i and | 
the phagocyte digestive activity. Hepa‘in iM struc, 
doses of 5 and 25 U.S.P. units given int» ‘peri titer 





toneally had no significant effect on the dig. stio! 
of phagocytized chicken erythrocytes. The »ffec 
of irradiation and various agents on phag veyti 
capacity as compared with the effect 0} sud 
treatment on the digestive function of phag \cyt 
will be discussed. (Aided by a PHS re sear¢ 
grant.) 
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1505. Localization of antigens by autoradiog- 
raphy. F. Hauvrowitz, R. H. SHeLLHAMER,* 
MartTHa Dicks,* ExLeanor S. Brown* AND 
H. F. Cuena.* Depts. of Chemistry and Anatomy, 
Indiana Univ., Bloomington. 

Trace-labeled beef serum y-globulin (BGG), 
i do- and azoproteins are concentrated in the 
¢ toplasmic granules of liver and spleen after 
ii travenous injection. Since transfer of radio- 
active material from nuclei to cytoplasm during 
homogenization cannot be excluded, tissue sec- 
tions were examined by autoradiography. The 
radioactivity of $*5-sulfanilazo-BGG,  intra- 
venously injected in mice or rats, was concen- 
trated in the cytoplasm of the Kupffer cells of 
the liver. After differential centrifugation of the 
liver homogenate, most of the S*5 was found in 
sections of the ‘mitochondrial’ pellet, in a zone 
between an upper layer of inactive granules and 
a lower layer containing nuclei of Kupffer cells. 
When BGG, labeled by traces of S*5-p-azophenyl- 
sulfonate, was injected into the foot pad of rab- 
bits, the blood, after 2 days, contained about 
20%, the liver 0.4% and the lung 0.8% of the 
injected radioactivity. In the popliteal lymph 
node S*5 was localized in the cytoplasm of macro- 
phages. Their nuclei appeared free of radioac- 
tivity. (Supported by contract AT-11-1 of the 
U.S. Atomic Energy Commission and 282(00) of 
the Office of Naval Research, and by research 
grants RG-1852 of the PHS and P-19 of the Am. 


Cancer Society.) 


1506. Persistent antibody orientation result- 
ing from primary experience with influenza 
viruses. II: Antibody response following 
vaccination in individuals of varying ex- 
periences. ALBERT V. HENNEssy,* FRED M. 
DaveNporT AND Tuomas Francis, Jr. School 
of Public Health, Ann Arbor, Mich. 

In a companion paper a description is given of 
the relation of experience with antigenic variants 
of influenza virus to antibody response following 
vaccination, as measured in pools of human sera 
collected from 3 age groups. To confirm and extend 
these observations, sera of the individuals, which 
had been pooled in each age group, were tested by 
hemagglutination-inhibition with prototype 
strains of virus. Frequency distributions of pre- 
and post-vaccination antibody levels were con- 
strucied, and excellent agreement between the 
titers of pools and calculated averages of the 
individual titers was demonstrated. Moreover, 
certain relationships not readily detectable in the 
studi-s of pooled sera became apparent. For 
txample, the marked rise of a few children to PR8 
of sine virus after vaccination with A-prime 
Strains indicated a limited prevalence in recent 
year’ of strains containing a large amount of 
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PR8 or swine-like antigens. In contrast, individ- 
uals were found who appeared to have escaped 
experience with PR8 or swine-like viruses during 
the period of prevalence of strains of that charac- 
ter. It appears possible to estimate the amount 
and intensity of experience of a group of persons 
by measuring the frequency of antibody increase 
determined with strains heterologous to the vac- 
cine given. The amount of experience encountered 
in each age group correlates with what is known 
of the primary antigenic experience of each group 
and of the consequent distributions of antibody 
in the population. 


1507. Relationship of morphology of Candida 
albicans in vivo and its pathogenesis in 
experimental infection. D. W. HILu* anp 
L. P. Gesuarprt. Dept. of Bacteriology, College 
of Medicine, Univ. of Utah, Salt Lake City. 
While studying the local tissue reactions of 

mice to washed cell suspensions of Candida albicans 

and other members of the genus Candida, it was 
observed that a morphological alteration occurred 
in the case of all C. albicans strains studied. 

Within 90 min. after injection into the loose con- 

nective tissue, a majority of the cells of C. albi- 

cans had formed a short rudimentary pseudo- 
mycelium. This also occurred when yeast-like 
cells of C. stellatoidea were injected. This morpho- 
logical alteration was not observed with other 
species of Candida similarly studied. Four hours 
after injection the ‘tails’ of C. albicans were 
greatly elongated, some being several oil-im- 
mersion fields in length. At 24 and 48 hr. after 
injection no cells of the other species studied were 
found to be present. A few pseudomycelial 
branches and yeast-like forms of C. albicans were 
observed in stained connective tissue spreads 
prepared from mice injected with this organism. 

Phagocytosis of the injected yeast-like cells of 

C. albicans and other members of the genus Can- 

tlida was observed. The morphological alteration 

exhibited by strains of C. albicans seemed to 
interfere with phagocytosis. The probable sig- 
nificance of this in vivo morphological alteration 
will be discussed in relation to its role in patho- 
genesis of experimental moniliasis in the mouse. 


1508. Antigenic variation among RI-67 group 
viruses: diagnostic problems. M. R. Hi.ue- 
MAN, J. H. WerNeR* anp M. T. Strewart.* 
Dept. of Virus and Rickettsial Diseases, Army 
Med. Service Grad. School, Washington, D. C. 
Paired sera from 25 cases of primary atypical 

pneumonia (PAP) or acute respiratory disease 

(ARD) in epidemics among military personnel at 

Forts Dix, N. J., Leonard Wood, Mo., or Ord, 

Calif., were tested for neutralizing antibodies 

against 10 viruses of the RI-67 family (RI-67, 
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RI-83, RI-110, RI-131, RI-4-202, RI-4-204, RI-4- 
218, RI-4-239, RI-Cl and RI-C2) recovered from 
patients with PAP or ARD in the 3 camps and 
against strain RI-4-401 recovered from a child 
with respiratory illness in Washington, D. C., and 
also against the types 1 and 2 latent adenoid 
agents of Huebner. The increase in neutralizing 
antibody in the patients’ convalescent sera 
neasured by the various strains differed greatly 
suggesting wide antigenic diversity among these 
agents. While significant (4-fold or greater) in- 
creases in antibodies for the PAP and ARD 
strains were frequently obtained, the response to 
types 1 and 2 latent agents and to RI-4-401 was 
infrequent and was always less than with some of 
the other strains. This suggested that the last- 
named agents were without etiological significance 
among the military patients studied. The labora- 
tory diagnosis could be established in all 25 cases 
by neutralization tests using 3 strains of virus. 
Paired sera of 24 of 25 patients showed a strong 
increase in neutralizing antibody (8-fold or 
greater) when the sera were tested with 2 strains; 
18 with RI-67 and 15 with RI-4-202. The remaining 
case showed a rise in antibody to RI-4-218 but 
not to the other two. Comparable findings were 
not obtained in complement-fixation tests em- 
ploying 7 of the paired sera and 7 viral antigens, 
including types 1 and 2 latent virus and strain 
RI-4-401; here no evidence of strain variation was 
obtained but each patient developed a significant 
increase in antibody measured by each antigen. 
For ordinary clinical-laboratory diagnosis, the 
C. F. test continues to be the procedure of choice 
but in epidemiological and investigative work, 
the neutralization test remains essential. 


1509. Endemic virus infections in Egypt: 
isolation of poliomyelitis viruses and 
other tissue culture pathogenic agents from 
infants. DorotHy M. Horstmann. Section of 
Preventive Medicine, Yale Univ., New Haven, 
Conn. 

During the summer of 1952 a study was carried 
out on children 6 mo. to 3 yr. of age attending the 
Sindbis Health Center, near Cairo, and 2 clinics 
in the city of Cairo. Some 319 babies with mild 
non-specific symptoms of not more than 3-4 days’ 
duration were examined. Blood specimens, throat 
and rectal swabs were collected and subsequently 
tested for the presence of virus in monkey kidney 
tissue culture tubes. All agents isolated in tissue 
culture were tested also in baby mice, and some 
in rhesus monkeys. In all, 113 children were 
found to be infected with some tissue culture 
pathogenic agent. Fourteen children were ex- 
creting poliomyelitis virus,—7 Type I, 3 Type II, 
3 Type III, and 1 Types II and III. Eight children 
were excreting agents which were pathogenic for 
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infant mice after passage in tissue culture. Two 
of these agents (which proved to cross com- 
pletely in neutralization tests) were present in 
the blood, throat and rectal swabs. From 91 other 
children, ‘orphan viruses’ were isolated, most 
often from rectal swabs, but in some instances 
from throat swabs. A few children had multiple 
virus, or virus and bacterial infections. The var- 
ious agents isolated are being studied by cross 
neutralization tests, in an effort to classify them 
into groups. 














1510. Cultivation of mouse-adapted dengue 
virus in tissue culture. Susumu Horra* anp 
CuarLes A. Evans. Dept. of Microbiology, 
Univ. of Washington, Seattle. 

The Mochizuki-strain of dengue virus in the 
136th serial mouse brain passage was inoculated 
into cultures of trypsinized rhesus kidney cells. 
A fluid medium composed of medium #199, 2% 
inactivated horse serum and Hanks’ solution was 
used for initial growth of cells, and 0.1% lactal- 
bumin hydrolysate in Hanks’ solution was used 
after inoculation of virus. Titrations of virus 
were performed by intracerebral inoculation of 
white mice about 2 wk. old. The titer of virus in 
medium from infected culture was 107% to 10-5. 
After 15 serial subcultures, the estimated cumula- 
tive dilution of the original inoculum was 10™. 
Maximum growth of virus occurred usually at 
7-10 days. Virus persisted several weeks in the 
cultures. Degeneration of cells was first clearly 
detectable at 1 wk., and progressed slowly to Mbit 
eventual destruction of all cells after 3-4 wk. fo pr 
Hawaiian strain dengue virus obtained from the MPeen 
American Type Culture Collection also showed PPligo 
the same pattern of cellular degeneration in Bato; 
rhesus kidney tissue cultures. Both strains of JBted | 
virus were neutralized specifically by serum ob- JR sub: 
tained from a rabbit immunized with the mouse- 
adapted Mochizuki-strain virus. 
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1511. Persistent antibody orientation result- 
ing from primary experience with influenza 












virus. III. Characterization by scrum #hibit 
absorption. Keita E. JensEN, Fre M.@nine, 
DavenrorT, ALBERT V. HENNESSY* ANDM moth 


Tuomas Francis, Jr. School of Public Hvalth, 
Ann Arbor, Mich. 
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groups could be identified whose characteristic 
anti)ody was properly organized to react with 
maximal efficiency either with FM; or PR8 or 
swin: influenza viruses. These age groups had an 
initi: | influenza experience with strains of the 
resp¢tive antigenic characteristics found in the 
above viruses. An explanation of the phenomena 
obse: ved with human sera has been derived from 
absorption experiments with sera from cross- 
infec: ed ferrets. The implications and mechanisms 
suggested by these data will be presented and dis- 
cusse:! . 


512. Experiments on adsorption of MEFI1 
poliomyelitis virus on red cells. C. W. JuNGE- 
gLuT, GONZALO Bautista, B. HormMan anp F. 
Mute. Columbia Med. Ctr., New York City, Inst. 
for Preventive Medicine, Leiden, Netherlands, and 
Univ. of Rome, Pediatric Clinic, Rome, Italy. 
Red cell suspensions were combined in vitro 

with multiple fatal doses of rodent-adapted MEF1 
virus. Following contact in the cold for several 
hours, cells and supernatants were tested in 
hamsters or in mice for the presence of active 
irus. The red cells from a certain percentage of 
human donors adsorbed the virus. 


1513. Structures determining blood group A 
and B specificity. ELvin A. KABAT AND SIDNEY 
Leskow1Tz.* College of Physicians and Surgeons, 
Columbia Univ., New York City. 

The principle of using oligosaccharides in in- 
hibiting precipitation of antidextran by dextran 

0 provide data on specificity and structure has 

been extended to the blood group substances. 

Dligosaccharide fractions obtained by paper chro- 

natography of the dialyzable constituents liber- 
ted by mild acid hydrolysis of hog blood group 
substances were capable of inhibiting precipita- 

ion of anti-hog A by hog A substance; a similarly 
repared oligosaccharide fraction from hog O sub- 
tance did not inhibit nor did N-acetylglucos- 
mine, galactose, fucose, nor the disaccharide 
alactosido 1 — 4 B-N-acetylglucosamine; slight 
hibition was obtained with N-acetylgalactos- 
mine. Precipitation of anti-B (from the serum of 
mother who had had an erythroblastotic baby 
ue to anti-B) by human saliva or horse stomach 
substances was inhibited by the following sugars 


@ order of decreasing effectiveness on a molar 


bsis: raffinose, melibiose, a-methylgalactoside, 
lactose and B-methylgalactoside. Fucose, N- 
¢tylgiucosamine, N-acetylgalactosamine, galac- 


inf™sido | + 4 6-N-acetylglucosamine, lactose, neo- 


iwctose and sucrose did not inhibit. The data, thus 


t,ind:cate that the specificity of the blood group 
subsi ance is determined by an oligosaccharide 
ith a ‘erminal non-reducing galactose linked to 
€nex: sugar in 1 — 6 a-galactosidic linkage; this 
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second sugar is probably N-acetylglucosamine. 
Comparison of the molar concentrations required 
to inhibit the B-anti-B system with those of the 
dextran-antidextran system suggests that the 
oligosaccharides determining blood group specifi- 
city are probably no larger than tri- to penta- or 
hexasaccharides. (Supported by Office of Naval 
Research Contract Nonr 266 (13) and the William 
J. Matheson Commission.) 


1514. Virus proliferation in the mouse. I: 
Growth curves of influenza and Theiler’s 
mouse encephalomyelitis viruses. 8. 8S. Kaz- 
TER, G. Berc,* J. E. Prier,* ann K. A. 
JoacHHEIM. Dept. of Microbiology, State Univ. 
of New York, Upstate Med. Ctr., Syracuse. 

In attempting to understand host-parasite inter- 
relationships employing the mouse as the host 
animal, it became apparent that little information 
concerning the early growth phases of the viruses 
under consideration was available. Information 
concerning influenza virus in the developing chick 
embryo is available. Studies with this virus in the 
mouse are available only after maximal infection 
has occurred. Growth curve studies with the virus 
of mouse encephalomyelitis in this host are even 
more limited. It is, therefore, the purpose of this 
report to describe the data obtained by following 
the proliferation of these 2 viruses in mouse tissue 
from the time of inoculation until maximal pro- 
liferation has occurred. Several dilutions were 
employed for inoculation: for influenza these were 
in the order of 10!, 10 and 10° LDw and for 
Theiler’s GD VII virus, the number of LDw em- 
ployed was 10°-5, 10-5 and 103-5. Inasmuch as the 
intranasal inoculation of mice is open to criticism, 
experiments were conducted in order to ascertain 
how much variation in infectivity results from 
variable inocula. The data obtained by admin- 
istering 1, 2 or 3 drops (0.03, 0.06 and 0.09 ml) in- 
dicates that little difference results from this 
variation. The results of these growth curve 
studies indicate that influenza virus in the mouse 
lung and Theiler’s GD VII virus in the mouse brain 
have similar growth patterns. The mouse en- 
cephalomyelitis virus proliferates somewhat more 
slowly. As found in the chick embryo with in- 
fluenza virus, the two viruses studied in the mouse 
gave indications that their growth is stepwise. 


1515. Comparison of the in vivo and in vitro 
- susceptibility of monkey kidney cells to 
poliovirus. ALBERT 8. KapLan (introduced by 
JosepH L. MeE.unick). Section of Preventive 

Medicine, Yale Univ., New Haven, Conn. 

The ability of cells in the kidneys of living 
monkeys to support virus multiplication has been 
compared with that of renal cells cultured in 
vitro. Rhesus monkeys were inoculated directly 
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into their kidneys with virus. At appropriate in- 
tervals after inoculation, the animals were killed 
and the kidneys removed and treated as follows: 
1 kidney was homogenized and the amount of 
virus present in the cell-free suspension de- 
termined; the 2nd kidney was trypsinized and 
cultures prepared in tubes. The results showed 
that the amount of virus in the homogenized 
kidney steadily decreased so that by 10 days less 
than 1% of the amount inoculated could be re- 
covered. The cells from the second kidney grew 
out in tissue culture into monolayers which then 
degenerated spontaneously in 4-6 days. In several 
instances, when the homogenized kidney was 
titrated for virus, none could be detected; how- 
ever, large amounts of virus were produced ‘spon- 
taneously’ in tissue cultures made from the other 
kidney of the same animal. Titrations of fluids 
from the cultures made from in vivo inoculated 
kidneys showed that virus was barely detectable, 
if at all, on the Ist day of in vitro incubation, but 
that by the 6th day, the tissue culture fluids had 
an average titer of 10-*/ml. In contrast to the 
renal cells of rhesus and cynomologus monkeys 
which were resistant in vivo but susceptible in vitro 
those of capucin monkeys were resistant in vitro 
as well as in vivo. 


1516. Preparation of gram quantities of Pas- 
teurella pestis toxin using hanging-curtain 
electrophoresis. ARTHUR KARLER AND MARTIN 
Spivack (introduced by Karu F. MEYER). 
George Williams Hopper Fndn. for Med. Research, 
Univ. of California Med. School, San Francisco. 
The continuous-flow hanging-curtain electro- 

phoresis apparatus developed by Karler (Ind. 

Eng. Chem. 46 #5: 17A, 1954) has been employed 

in the isolation from a crude lysed ce!l culture 

of gram quantities of a labile protein (toxin of 

Pasteurella pestis or plague bacilli) immunologi- 

cally free of a similar protein contaminant (cap- 

sular antigen of P. pestis). These large amounts of 
plague toxin were necessary in order to test its 
immunogenic activity. Furthermore, since micro- 

gram doses of the capsular antigen (Fraction I) 

will protect mice against infection, it was essential 

the toxin contain less than 0.05% Fraction I. 

This purification was first carried out by Ajl, 

Reedal, Durrum, and Warren (Federation Proc. 

13: 485, 1954). The toxin yields obtained by this 

protocol were too low to be of value in the animal 

studies projected in this laboratory. The Karler 
large-scale preparative electrochromatographic 
apparatus was ideal for the preparation of the 
requisite amounts of toxin. Crude toxin was pre- 
pared in gram quantities by the shake culture tech- 
nique. This material was fractionated between 
0.35-0.7 saturated (NH,)sSO, to remove a large 
amount of the Fraction I. The partially purified 
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toxin (LD of 2-4 wg) was further purified by 
electrochromatography. After one pass through 
the Karler apparatus a purification of 2- to 5-fold 
was achieved. The residual Fraction I was re. 
moved by recycling this material. The final 
product had an LDw of 0.1-0.3 wg and contained 
less than 0.05% Fraction I. Detailed fractionation 
data and assay results will be presented. 


1517. Binding of homologous hapten by puri- 
fied anti-hapten antibody. Frep Karusu. 
Dept. of Pediatrics, Univ. of Pennsylvania School 
of Medicine, and Children’s Hosp., Philadelphia. 
The combination of purified anti-hapten anti- 

body with the homologous haptenic dye, p-phenyl- 
(p- (p- dimethylaminobenzeneazo) benzoylamino)- 
acetate, has been studied by the method of equilib- 
rium dialysis. The antibody was prepared from 
rabbit anti-serum to p-I,-bovine y-globulin (I, = 
phenyl (p-azobenzoylamino)acetate) by a modifi- 
cation of a method previously described (Federa- 
tion Proc. 12: 448, 1953). The dialysis was carriedffi 
out by equilibrating 1-ml portions of antibody 
solution with 1-ml portions of dye solution. The 
protein solution was approximately 3 X 10°° 
and the initial dye concentrations ranged from 
3-15 X 10-5 m. Equilibrium was established by 
rocking for 24 hr. at 25°C. The binding curve for 
the p-I, dye yields a value of approximately 2 fo 
the antibody valence and 2 X 105 for the associa 
tion constant. The specificity of the reaction is 
shown by the relatively slight binding of the op 
tically isomeric L-I, dye. 


1518. Faulty immune mechanism in seriou! 
complications of smallpox vaccination in 
children: consideration as etiologic factor™ 
C. Henry Kempe. Dept. of Pediatrics and th 
E. Charles Fleischner Memorial Labs. at t@ 
George Williams Hooper Fndn., San Francisco 
Calif. 

Serious, and frequently fatal, complications 4 
smallpox vaccination in childhood include «czem 
vaccinatum, generalized vaccinia, and vaccini 
necrosum (progressive vaccinia). In a stud, 
therapeutic use of vaccinia immune gamm: 
lin, careful individual serologic study of } 
has been possible. Evidence to date indica‘: 
serious complications are the result of an | 
faulty immunologic response and gener: 
solves the physician’s vaccination technic 
type of vaccine used. In general, children °. 
perience serious complications of smallp: « 
cination fail to produce neutralizing an' 
in time and, even if they eventually do so, | 
markedly decreased in amount when com 
suitable control groups. Hemagglutinati. 
complement-fixation antibody is similarly : 
or delayed. The rationale of therapeutic 
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vacinia immune gamma globulin. will be dis- 
cuss -d. 


519. Reactivation of non-infective virus with 
cortisone. Epwin D. KiLBourNne. Dept. of 
M.dicine, Tulane Univ., New Orleans, La. 

T) « administration of 0.05-5 mg of cortisone or 
any of several related C-21 steroids to chick em- 
bryos results in increased yields of influenza B 
viru.. This effect is demonstrable also in tissue 
cultt:"e divorced from possible effects of steroids 
on e.trinsic phagocytes or antibody formation. 
Wher: sufficient fully infective virus is introduced 
to induce simultaneous infection of all host cells, 
the r:te of viral increase is accelerated in corti- 
sone-injected eggs. The observation that cortisone 
induced high yields of virus as well in eggs which 
received inocula containing much inactive virus 
suggested a negation of auto-interference by the 
hormone. Comparison of viral incremental rates 
following inoculation of equivalent amounts of 
infective virus has disclosed accelerated rates of 
hemagglutinin formation in eggs receiving in ad- 
dition large quantities of inactive virus and corti- 
sone. This is in contrast to the reduced yields of 
virus in eggs receiving infective plus non-infective 


virus, but no cortisone. Thus, viral incremental 


rates with cortisone and inactive virus exceed 
those induced by infective virus alone and indicate 
more than a mere cancellation of interference. It 
8 concluded that reactivation of non-infective 
irus has occurred in the cortisone-injected host. 
his reactivation is analogous to the ‘multiplicity 
eactivation’ of Luria and Dulbecco as it is de- 


‘Pendent upon a high virus particle/host cell ratio. 


iffering degrees of thermal inactivation result in 

different types of ‘inactive’ influenza B virus: 
) reactivable and interfering, 2) non-reactivable 
ind interfering, and 3) non-reactivable and non- 
nterfering. Negation of interference is only ap- 
parent, and depends on reactivation of the in- 
ctive interfering virus. 


520. Immunological properties of the acid 
mucoprotein of plasma. LEONHARD Korn- 
GOLD AND Rose Lipari*. Sloan-Kettering Inst. 
for Cancer Research, New York City. 

Petermann and Hognes demonstrated the pres- 


ce of 2 acid mucoproteins, M 1 and M 2, in plasma 


ance’, 1: 104, 1948). These proteins were found 
0 be elevated in several pathological conditions. 
1 wus isolated and characterized by Weimer et 
-W. Biol. Chem. 185: 561, 1950) and by Schmid 
-Am. Chem. Soc., 75: 60, 1953). We are reporting 
¢ formation of precipitating antibody against 


nd M:rion Barclay. Antisera from 2 successive 
eedinzs from a rabbit injected 3 times with a 
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total of 170 mg of Fraction VI in Freund adjuvant 
were used. The test antigen, M 1, was prepared by 
combining the ammonium sulfate procedure of 
Weimer et al., with electrophoretic isolation of the 
fast moving M 1 at pu 4.5. The Ouchterlony agar 
diffusion technique was used for immunological 
analysis. Antiserum obtained at the first bleeding 
produced lines with several proteins of plasma, but 
failed to react with M 1. One of the antigenic pro- 
teins was heat stable, but not identical with either 
M 1 or M 2. The antiserum obtained at the second 
bleeding produced a single line with M 1; this line 
was stained by mucicarmine. After boiling for 15 
min. M 1 showed no change in reactivity. The pos- 
sible diagnostic use of this very stable muco- 
protein will be discussed. 


1521. Kinetics of antibody synthesis. MARIAN 
Exuiotr KosHianp. Biology Dept., Brookhaven 
Natl. Lab., Upton, N. Y. 

The antibody response has been determined in 
guinea pigs given a second inoculation of highly 
purified diphtheria toxoid labeled with I'*!. The 
time-concentration curves of antibody were fol- 
lowed in a) the skin of the foot pad, the site of 
inoculation, b) the draining popliteal lymph node, 
and c) the serum. In the popliteal node the anti- 
body rose to a maximum at the 6th day; it fell 
sharply until the 14th day, and then gradually de- 
creased for the remaining sampling time of 5 wk. 
The antibody titer in the serum reached a maxi- 
mum around the 10th day and then slowly de- 
creased. The tissues at the site of inoculation con- 
tained relatively small amounts of antibody, the 
concentrations of which paralleled those of serum 
antibody. From these data it was concluded that 
lymph node antibody is a measure of the rate of 
antibody production and that serum antibody 
represents the accumulation of antibody liberated 
into the blood stream. The antibody found at the 
injection site is supplied from the blood and is not 
produced locally in significant amounts. These 
data confirm the results of previous studies on the 
kinetics of anticholera antibody formation in the 
feces and serum of guinea pigs. Similar rates of 
antibody production have been obtained, there- 
fore, with either a soluble or particulate antigen, 
with different routes of inoculation and at different 
sampling sites. Thus, it may be concluded that 
a general measure of antibody synthesis on second 
exposure to antigen has been determined. 


1522. Immunological properties of human 
non-precipitating non-skin sensitizing 
diphtheria antitoxin: its relation to the 
inhibition reaction. WiLtuiAM J. KuHNs. 
Univ. of Pittsburgh Med. Ctr., Pittsburgh, Pa. 
Normal subjects hyperimmunized with diph- 

theria toxoid may form high titers of non-pre- 
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cipitating antitoxin which is not associated with 
immediate skin reactivity to intradermal toxoid. 
Ten sera containing non-precipitating non-skin 
sensitizing antitoxin as measured by rabbit skin 
test were investigated and the following charac- 
teristics were observed. Complement was fixed 
poorly, and specific coprecipitation of antitoxin 
resulted upon the addition of precipitating anti- 
toxin and toxin. Electrophoretic separation 
showed that the antitoxin migrated as a slow mov- 
ing gamma globulin (Y:2) in contrast to skin sensi- 
tizing antitoxin (Y:). When passive transfer of 
serum and challenge with toxin was carried out, 
immediate wheal reactions and fixation at intra- 
dermal sites could not be demonstrated. Of 7 sera 
tested for the ability to inhibit immediate re- 
actions at sensitized intradermal sites, 4 specimens 
could not be evaluated because they were irrita- 
tive when injected alone in skin. Three sera in- 
hibited reactions when combined with equivalent 
amounts of toxoid; thus, blocking or inhibition 
could be related to antitoxin titer, a finding 
demonstrated in earlier studies using skin sensitiz- 
ing antitoxin heated at 56°C. Similar quantitative 
results were not observed using heated or unheated 
precipitating antitoxin. Whether caused by either 
unaltered or physically altered sera, inhibition 
would seem to depend upon at least 3 circum- 
stances: a) neutralization of toxoid by antitoxin 


in the absence of appreciable specific aggregation; 
b) inability to sensitize human skin to immediate 
reactions or to cause immediate reactions on the 
basis of interaction with antigen in mixtures; c) 
lack of an intrinsic irritative skin effect. 


1523. Immunological studies on protein frac- 
tions on invertebrate and mammalian sera. 
CuarR.es A. Leone. Univ. of Kansas, Lawrence. 
Chemically purified preparations of hemo- 

cyanins and the various fractions of bovine serum 

proteins were further diagnosed by electrophoretic 
and ultracentrifugal analyses. Antisera were pro- 
duced against the proteins and the latter were 
tested by means of turbidimetric and agar-diffu- 
sion precipitin tests. Each homologous serological 
test had a number of distinct reactions which 
equalled or exceeded the number of components 
revealed by the physical analyses. Serological 
cross-reactions with the various fractions of mam- 
malian sera verified the fact that each purified 
fraction contains ‘contaminating’ proteins from 
the other fractions. In addition, there is good evi- 
dence to indicate that the cross-reactions may 
have a stereochemical basis, and hence necessitate 

a revision of our concepts of the specificity of 

serological reactions. 


1524. Antigenic structure of Shigella flexneri 
type 4. Ropert B. LinpBERG AND KENZO OKABE 
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(introduced by JoserH E. SmapEv). Bacteriology 
Dept., Communicable Diseases Div., Army Med. 
Service Grad. School, Washington, D. C., and 
406th Med. General Lab., Tokyo, Japan. 

The occurrence of several poorly defined sub. 
types in the category of Shigella flexneri 4 has often 
precluded effective type identification. When a 
large number of Shigella strains recovered from 
military personnel in the Far East during 1950- 
1953 were found to react with polyvalent grouping 
but not available type specific antisera, antigenic 
analysis based on type 4 variants revealed presence 
of 4 new epidemiologically significant types. These 
were characterized by combinations of 5 previ- 
ously undescribed group antigen factors, desig- 
nated 10, 11, 12, 13, and 14. These factors were de- 
rived from 5 distinctive non-specific phase strains, 
and were used together with factors 3 and 4 on 
over 600 pertinent Shigella strains. Mannite- 
fermentation was correlated with phase variation 
of the new sub-types and distinctive differences in 
geographical distribution were observed. Two sub- 
types were found only in Japan and Korea; those 
from Korea were biphasic while one of these sub- 
types from Japan was monophasic. Mannite was 
fermented by Korean sub-types but not by the 
Japanese strains. A third sub-type has thus far 
been found only in Korea, while the fourth variety, 
observed in the Philippines, Korea, and Okinawa, 
is distinctive in that it occurs only in the specific 
phase. These findings have clarified the status of" 
non-mannite-fermenting Shigella flexneri type 
and of non-specific strains. : 


1525. Poliomyelitis in the chick embryo. 
Rospert Love AND MANUEL Roca-Garcia (il: 
troduced by Herap R. Cox). Viral and Ricki 
tsial Section, Research Div., American Cyanami 
Co., Lederle Labs., Pearl River, N. Y. 

The pathological changes and the distributiol 
of virus are described in chick embryos infecte 
by the yolk sac route, with MEF1 poliomyelitififi 
virus. Lesions attributable to poliomyelitis wer 
observed in 96% of the infected embryos betwee 
the 5th and 17th, and in one embryo on the 3r 
day after inoculation of virus. Neuronal degeners 
tion was most conspicuous in the posterivr ro 
and cranial nerve ganglia, the anterior hornis at 
levels of the spinal cord, the formatio reticular 
of the brain stem and the motor cranial ne: ve @ 
vestibular nuclei. The Gasserian ganglicn w‘ 
affected in all embryos showing lesions in ay sit 
The inflammatory response to neuronal « .maf 
was insignificant, and regeneration of nerve ce 
was not seen. Myocarditis was present in ¢ out 
26 embryos showing pathological changes. In ti 
course of the disease a stage of extrane.ral | 
fection, during which virus concentration : cach 
a maximum in the yolk sac andblood, was f Ilo 
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by: stage of neural infection characterized by high 
virus content and pathological changes in the 
nervous system. 


1526. Distribution of blocking antibodies in 
human serum proteins. Mary H. Love.ess 
anv JoHN R. Cann* New York Hosp. and 
D pt. of Medicine, Cornell Univ. Med. College, 
New York City, and Dept. of Biophysics, Univ. 
of Colorado Med. Ctr., Denver. 

Two sera, obtained from a diabetic who is highly 
resisi: int to insulin, and one serum, prepared from 
aman with ragweed hay fever who had recently 
take a course of pollen injections, have been 
separited into 10 fractions by means of electro- 
phoresis-convection which segregates proteins ac- 
cording to electric charge. Comparison was then 
made between the electrophoretic composition 
of the several derivatives and their capacity to 
neutralize the allergen in vitro, a test for free anti- 
gen being made by injecting the mixture into sensi- 
tized areas of normal skin. Activity was found to 
be related more closely to the presence of y- 
globulin in the fractions than to any of the other 
serum constituents. This finding stood in contrast 
tothe results which had been obtained when sensi- 
tizing sera had been similarly fractionated, these 


allergic antibodies being associated chiefly with 


he B-globulins which moved in general more 
rapidly than the blocking factor. There was, how- 
ver, an area where overlapping was encountered, 
several fractions being rich in 6-globulin and in 
fensitizing qualities as well as in 7:-globulin and 
locking factor. Under circumstances where the 


ine types of antibody activity coexisted in the same 


omyeliti 
litis wer 


frum, as in the pollen-reactive specimen, the 
ensitizing (labile) antibodies were titrated by 
bassive transference methods in unheated state 
vhile the (stable) blocking antibodies were ex- 
mined in heated form. The generally different 
listribution of the blocking and the sensitizing 
ntibodies for the same antigen justifies the con- 
lusion that the two are separate entities. 


27. Inhibition of poliomyelitis virus by 
Japanese B encephalitis (JBE) virus in 
HeLa tissue culture. HERMAN C. Mason AND 
James Wooptr. Illinois State Psychopathic Inst., 
Dept. of Public Welfare, Chicago. 

Polio viruses, 100,000-300,000 TCDw, seeded 
hto He La cultures infected with JBE 8 days previ- 
sly exert cytopathogenicity, but when the 
loclum is 100-300 TCDw, cytopathogenic effects 
¢ deli: yed 2-3 days. 1-10° TCDw Saukett (Type 
) poliomyelitis virus was added to cultures previ- 
sly infected for 3 hr.-8 days with JBE; 1-10 
CD gave no cytopathogenic delay when the 
tervil between JBE infection and introduction 


AMERICAN ASSOCIATION OF IMMUNOLOGISTS 


47] 


of poliomyelitis virus was 3 hr. Cells infected with 
JBE for 1 day show delay to 10-1,000 TCD 
Saukett; cells infected with JBE for 3 and 8 days 
resist cytopathogenicity for 3-4 days. Delayed 
response of JBE infected cells to polio cytopatho- 
genic action was established and study made of 
rate and extent of polio multiplication in JBE in- 
fected cells. Cells infected with JBE for 1-10 days 
were inoculated with 100-300 TCD Saukett, and 
samples taken at intervals after polio infection for 
titration in cells, and for JBE mouse titrations. 
Growth curves of polio in cells infected with JBE 
one day before inoculation with Saukett parallel 
control curves. Inhibition in ability of polio virus 
to multiply in JBE cells infected 3 days previous 
to inoculation with Saukett is observed. Inhibition 
is noted 12 hr. after polio virus is added. Maximum 
inhibition of Saukett occurred in cells infected for 
5 days with JBE before inoculating with polio 
virus. Polio titers in JBE* polio cells were lower 
than in normal curves. 


1528. Antigenicity studies of modified fluid 
gelatin. Pau, H. Maurer. Dept. of Pathology, 
Univ. of Pittsburgh School of Medicine, Pitts- 
burgh, Pennsylvania. 

Modified fluid gelatin (MFG) which is prepared 
by the reaction of gelatin with succinic anhydride 
has been proposed as a blood expander. The anti- 
genicity of an MFG preparation was tested in both 
rabbits and man. Groups of medical volunteers 
were injected 5 times with varying concentrations 
of MFG in saline. Both the pre- and 3-wk. post- 
immunization sera of the volunteers were analyzed 
by quantitative immunochemical techniques. In 
no instance was any antibody to MFG detected. 
For the immunization of rabbits the antigen was 
incorporated into a water-in-oil emulsion (ad- 
juvant). The rabbits were bled weekly after the 
last injection of antigen and tested for antibody. 
The results to be presented indicate that under the 
conditions of the experiment MFG was indeed 
antigenic in rabbits. Quantitative determinations 
of antibody indicated a persistence of antibody for 
at least 5 wk. Pooled antisera were calibrated and 
cross reactions were obtained with the following 
succinylated picte?ns: bovine serum albumin, 
bovine gamma globulin, rabbit gamma globulin 
and rabbit gelatin. Data will be presented to show 
that an entirely new specificity has been intro- 
duced into the modified proteins. Some of the im- 
plications of the above finding in relation to anti- 
genicity of proteins will be presented. 


1529. Comparison of growth of vesicular 
stomatitis virus in five tissue culture 
systems. Mary E. McCuain* anp ADELINE J. 
Hackettr* (introduced by J. Fona). Virus 
Laboratory, Univ. of California, Berkeley. 
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The wide host range of the virus of vesicular 
stomatitis and its lethal activity in the chick em- 
bryo and the Swiss mouse suggested its possible 
use as a model agent for quantitatively studying 
virus-cell interactions in a variety of tissue culture 
systems. It was found that virus strains of the 
antigenically distinct New Jersey and Missouri 
types not only could be propagated in vitro, but 
could be shown to produce plaques on chick fibro- 
blasts, Earle’s L strain of mouse fibroblast, mon- 
key kidney epithelium, swine kidney epithelium, 
and the HeLa cell strain of Gey. Both virus types 
exhibited a satisfactory straight line relationship 
between dilution and plaque count and were thus 
amenable to quantitative study. Comparative 
data will be presented on the growth characteris- 
tics of these viruses in the above susceptible cell 
types, along with information on the stability of 
the viruses to visible light and temperature as 
related to single step growth experiments. 


1530. H substance secretion in human saliva. 
CricHToN McNEIL, VIRGINIA KreutzeR.* Holy 
Cross Hosp. Research Fndn., Salt Lake City, 
Utah. 

A new concept of A, B, and H substance is 
evolving due to the work of Watkins and Morgan. 
The heterospecific substance H is widely scattered 
in humans and other animals and forms a basic 
substance in glandular secretions. Our previous 
concept of secretion has been that group A, B, and 
O individuals may or may not secrete A, B, and 
H substance respectively, and that this is con- 
trolled by a secretor gene Se or se. We now find 
in an analysis of 100 saliva donors by absorption 
of an Anti-H reagent that the secretion of H is 
independent of blood groups and is secreted by A, 
B, and AB groups as well as group O. This finding, 
therefore, suggests a new secretor H status of 
each individual HH, Hh, or hh, the latter being 
non-secretors of H. In family studies, we have 
further shown the dominant inheritance of the 
H secretor factor. We have not yet had sufficient 
time to investigate the possibility of linkage of 
H gene to other blood groups. The independence 
of H secretion opens up another field of clinical 
investigation as to the possible conflict of mother 
and fetus. Presentation of the paper will include 
’ the frequency of secretion data. 


1531. Antigenic variation within poliovirus 
types. JosePpH L. ME.tNick. Section of Preven- 
tive Medicine, Yale Univ., New Haven, Conn. 
In vivo and in vitro neutralization tests have 

shown that the polio viruses fall into 3 antigenic 

types, with no apparent crossing between strains 
belonging to different types. Strains may also 
by typed by their reaction in the complement- 
fixation test against standard antisera. A compari- 
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son of the two methods of typing, made cn 69 
strains, has shown that polio viruses may be n ono- 
typic in the tissue culture neutralization tesi but 
ditypic or, in rare instances, even tritypic in the 
complement-fixation reaction. Complement -fixa- 
tion tests were carried out by the plate method, 
in which the amount of complement fixed at each 
dilution of antigen and antibody was measured. 
The degree of C-F crossing varied from strain 
to strain. Certain Type I strains failed to reaci 
with Type II or Type III serum while others ex. 
hibited some crossings with Type II serum, and 
two with both Types II and III. Type III strains 
were either monotypic or showed crossings with 
Type II serum. These findings may help explain 
the heterotypic antibody responses which ac- 
company, to varying degrees, the homotypic ones 
in poliomyelitic infections of man. The antigenic 
spectrum of strains as revealed by C-F typing 
might indicate to what extent poliovirus types 
vary in different parts of the globe and in the 
same area in different years. 


1532. Growth and cytopathogenic effect of 
‘unadapted’ influenza A and B viruses in 
human and monkey cell cultures. W. J. 


ING AND I. J. GreEN (introduced by Donro- 
THY Hamre). Naval Med. Research Unit No. 
4, Great Lakes, Til. 

Influenza A and B viruses isolated and props 
gated in cultures of human embryonic lung of 
kidney multiplied in the amniotic sac at a slower 
rate than their chick embryo adapted counter 
parts, and their growth in the allantoic sac wa 
minimal. Growth rate in human tissue culture waj 
still less. The influenza B strain reached maximum 
titer at the end point of infectivity by 4 days il 
the amniotic sac, by 5 days in human lung cultures 
and by 7 days in chick embryo lung cultures. Th 
influenza A strain propagated in human kidne 
required 3 days for full growth in the amnioti 
sac, but the adapted strain only 2 days. Ouly th 
latter agglutinated fowl erythrocytes at 22° 
In human tissue culture, inoculated with A or 
strains, virus increase was not demonstr:ed 
infectivity titrations or hemagglutinins un 
after 12 hr. None of these viruses could be prop 
gated in HeLa cell cultures, but cytopat!:oge 
effects followed large inocula. Influenza B strai 
obtained in 1954 were isolated in monkey kidn' 
cultures as readily as in the chick embry... 0 
with the latter host were second passage: som 
times necessary. All strains studied un ‘or 
produced cytopathogenic effects in hu::an 
monkey cultures. Initial cytoplasmic gra! lar! 
was followed by nuclear granularity and round 
of the cell. Pyknosis and fragmentation o:cur 
finally. Inhibition of growth was not observ 
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The-e changes followed increases in virus and were 
pro} ortional to the titer of hemagglutinins. 


1533. Substance present in phenol prepa- 
ra‘ions which inhibits extraction of a 
ba: terial antigen. Merwin Moskow1Tz (intro- 
du ed by Morris Tacer). Div. of Bacteriology, 
Devt. of Biological Sciences, Purdue Univ., La- 
fay tte, Ind, 

An antigen has been separated from strepto- 
cocci which is bound by red cells and renders them 
agglu‘inable by normal human sera (Bact. Proc. 
1954, p. 65). The antigen is extracted by mixing 
41% water suspension of bacterial cells with an 
equal volume of 95% phenol. The antigen is found 
in the water layer. This extraction procedure was 
not successful with all samples of phenol used. 

he reagent grade of 3 manufacturers and the 

J.P. grade of 5 manufacturers were tested for 
heir ability to extract the antigen. The reagent 
prade of 2 manufacturers (4 different lots of one 
pf them) and the U.S.P. sample of one of them 
lid not extract the antigen while the remainder 
lid. It was shown that the inactive samples con- 
ained a small amount of a substance which in- 


Bibited the extraction of the antigen. When this 


[ERKHIS 


ubstance was added to the active phenol samples 
rendered them inactive. The inhibitory sub- 
tance apparently acts on the bacterial cell in a 
anner such that the antigen is unable to be 


Bxtracted by the phenol. The nature of the in- 


ibitory substance and its action on bacterial 
ells will be discussed. (Supported by research 


Jant G-3444, NIH, PHS.) 


. Role of histamine in anaphylaxis of per- 
tussis-treated mice. J. Munoz ANnp L. F. 
ScoucnarDT.* Dept. of Bacteriology, Sharp & 
Dohme Div., Merck & Co., Inc., West Point, Pa. 
Some strains of mice become hypersensitive to 
stamine after injection of H. pertussis, and if 
h antigen is injected with the H. pertussis they 
80 become anaphylactically sensitive. No con- 
usive evidence has been given to indicate that 
e anaphylactic state in mice is related to devel- 
ment of histamine hypersensitivity. In fact, 
e evidence available indicates that in anaphy- 
kis of mice, histamine may not play an impor- 

trole. The known relationship of histamine to 
aphylaxis of other animals made us consider this 
oblem in more detail. The state of active anaphy- 
isin ‘he pertussis-treated mouse lasts for 8 wk. 
longer, while the sensitivity to histamine lasts 

k. It has been found that a strain of mice that 
ls to develop histamine sensitivity becomes 
aphyl:ictically sensitive to antigens given with 
tH. » rtussis. These results indicate that hista- 

¢hyersensitivity is not required for the ana- 
Vlact:: state in the pertussis-treated mouse. 

B"°s i:itially shown that doses of an antihista- 


mine that protected against histamine challenge 
do not protect against anaphylaxis. However, if 
sufficient amounts of antihistaminic drugs (Phe- 
nergan, Neoantergan, Thorazine, Sy 14, ‘Chlor- 
Trimeton’) are given protection can be demon- 
strated. Although these substances niay have 
other pharmacologic activities, no activity in 
common is known except their antihistaminic 
action. While other unknown activities may be 
possible, the recognized pharmacological action 
of these compounds suggests that histamine is 
important in anaphylaxis of the H. pertussis 
injected mouse. 


1535. Absorption and translocation of mouse 
encephalomyelitis virus by plants. WILLIAM 
H. Murpuy* AND JEROME T. SyvERTON. Dept. 
of Bacteriology and Immunology, Univ. of Min- 
nesota, Minneapolis. 

An experimental procedure was devised which 
made it possible to assay independently the 
absorption and translocation of mouse encephalo- 
myelitis virus by plants grown hydroponically. 
It was found that mouse encephalomyelitis virus 
regularly gained entry to the roots, of pea, tomato, 
and potato plants. Virus attained concentrations 
of 10% in plant roots but titers exceeding 10! were 
not obtained in the leaves of plants. Evidence was 
obtained which indicated that the intermittent 
recovery of virus from the leaves of plants resulted 
from the irregular translocation of virus from 
plant roots. Plants from which virus was recovered 
showed no sign of virus infection. The absorption 
and translocation of poliomyelitis virus by plants 
is under investigation. 


1536. Erythrocyte-modifying, antibody -com- 
bining, toxic, and pyrogenic properties of 
enterobacterial lipopolysaccharide anti- 
gens. ErRw1IN NETER, OTTo WESTPHAL,* OTTO 
LopERITz* AND EUGENE A. GorzyNsk1.* Depts. 
of Bacteriology, Children’s Hospital., and Univ. 
of Buffalo, N. Y.,and Dr. A. Wander-Forschungs- 
institut, Sdckingen, Germany. 

The somatic antigens of entercbacteriaceae, 
which consist of polysaccharide, lipid, and protein 
(or protein-like substance) are known to be toxic, 
pyrogenic, and capable of modifying red blood 
cells. The effects of heat, sodium hydroxide, peri- 
odate, and H,O, on these properties as well as 
the capacity of neutralizing polysaccharide anti- 
bodies were determined. Purified lipopolysaccha- 
rides were prepared from a strain of Escherichia 
coli 08 and of S. abortus equi. It was found that 
heating at 100°C and treatment with 0.25 n NaOH 
substantially enhanced the erythrocyte-modify- 
ing capacity without affecting the antibody-com- 
bining property. Whereas heating did not alter 
toxicity and pyrogenicity, NaOH treatment re- 
duced both. Treatment with periodate and H,O, 
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did not change toxicity and pyrogenicity but, 
as expected, markedly reduced the antibody com- 
bining capacity; because of the latter, it was not 
possible to determine whether adsorption on red 
blood cells occurred. These findings suggest that 
the enterobacterial lipopolysaccharides possess 
at least three distinct groupings responsible for 
1) adsorption on red blood cells, 2) reaction with 
homologous antibody and 3) toxicity as well as 
pyrogenicity. The latter properties appear to be 
related to the lipid part of the complex. The sig- 
nificance of the data is discussed. (Aided by a 
research grant from National Microbiological 
Institute, PHS.) 


1537. Kinetic studies of complement fixation. 
ABRAHAM G. OSLER AND Betsy HI.u.* Dept. 
of Microbiology, Johns Hopkins Univ. School 
of Hygiene and Public Health, Baltimore, Md. 
Kinetic complement (C’) fixation studies were 

conducted with the pneumococcus type III poly- 
saccharide and homologous rabbit antibody in 
highly dilute systems. Data will be presented 
which describe the C’-fixing behavior of unab- 
sorbed sera and sera from which 28-81% of the 
antibody was removed by specific precipitation. 
Comparisons of the untreated and partially ab- 
sorbed sera indicate that the aggregating capac- 
ity of the antibody is one of the factors which 
determines the C’-fixing potency of an immune 
serum. The kinetic studies have also been applied 
to the demonstration that the antibodies in a 
single serum may be heterogeneous with respect 
to their ability to fix C’. These findings provide 
some basis for the observed lack of correlation 
between the antibody N content of an immune 
serum and its C’-fixing potency. 


1538. Nonspecific desensitization against H. 
pertussis hypersensitivity by injection of 
yeast protein. I. A. ParRveNTJEv (introduced 
by Merritt W. Cuase). Dept. Microbiology, 
Yale Univ. School of Medicine, New Haven, Conn. 
During fractionation of yeast extract there 

was obtained freed from nucleic acid a protein 

water-soluble at neutrality, non-dialyzable, 
precipitating at pH 3, and insoluble in ammonium 
sulfate. As much as7 mg of this crude yeast pro- 
tein was tolerated well by normal mice (upon 
intravenous injection), but mice sensitized with 

H. pertussis vaccine were shocked, and many 

were killed, by 2 mg, a phenomenon now under 

study. Further purification by adsorption with 
alumina gel and calcium phosphate reduced this 
toxicity markedly, with negligible loss of protein. 

This purified protein, now without effect in per- 

tussis-sensitized mice (7 mg i.v.) was found to 

have the property of inhibiting the anaphylactic 
response of pertussis-sensitized mice to pertussis 
nucleoprotein. Sensitized mice surviving the 
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injection of the crude protein were also found to 
be desensitized. CFW strain of mice sensiiized 
by H. pertussis vaccine, 15 X 10° cells, exhiliited 
lethal anaphylaxis 7-10 days later if 0.1 mg per. 
tussis nucleoprotein was injected i.p. When in- 
jections of other materials (human serum al- 
bumin, Difco peptone, yeast protein, saline) were 
made on the two preceding days, the anaphy!actic 
outcome was seen to be modified markedly by 
yeast protein only (0% mortality). Results are 
summarized in table, as surviving mice/total 
mice. Upper entries (A) indicate effects of pre- 
treatment on pertussis-sensitive mice with 2 (or 
7) mg doses, lower entries (B) show influence of 
the pretreatment on the anaphylactic shock as 


compared with controls (89% mortality). 


Yeast prot. Yeast prot. 


purified crude Alb. Pep. Contr. 
a ae ee 
16 32 7 7 
ee Oe ee ee eee 
16 15 7 7 d4 


*Some of these received 7 mg. 


1539. Propagation of mouse encephalomyelitis 
virus in ascitic tumors. Haroip E. Pearsox 
AND Dorotuy L. LaGEerBora.* Dept. of Mel. 

of Southern California 

School of Medicine, and Lab. Div., Los Angeles 


Microbiology, Univ. 


County Hosp., Los Angeles. 


Cultivation of Theiler’s GDVII strain of mouse 
encephalomyelitis virus in the ascitic forms 0 
mouse carcinoma and sarcoma has been reported 
(F. K. Sanpers. Cold Spring Harbor Sympos, 
Quant. Biol., 18: 45, 1953). In present experiments 
with Sarcoma 37, or Ehrlich, Krebs, or Bashfor 
carcinomas, virus did not grow when added t 
tumor tissue which was immediately implanted ij 
mice or onto the chorio-allantoic membrane 0 
eggs. No virus proliferation was detected afte 
virus was injected into these tumors :lread 
developed subcutaneously or intraperitoneall 
in ascitic forms of Ehrlich or Bashford carcinom: 
in mice. Virus did not grow in tissue cultures 4 
any of the carcinomas or the sarcoma. Tiseiler 


virus can propagate in several CNS murine ‘ umo 
(PEARSON AND LaGerBora. Federation Proc., | 
508, 1954). Ascitic forms of two of these ‘' 
an ependymoma and astrocytoma, hav’ 
developed. Although virus titers (teste: int 
cerebrally in mice) of 10-* to 10-4 were 2‘ tain 
in injected tumors previously implant«! § 
cutaneously, no viral growth occurred aft: ’ vi 
was injected intraperitoneally in mice w th t 
ascitic form of ependymoma. Probably th : blo 
exudate associated with peritoneal growt!. of 
tumor inhibited the virus. Virus did grow ‘1 tis 
cultures of ependymoma ascitic cells bu‘ not 
well as in newborn mouse brain tissue. ‘te 
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glu'ination titers of virus grown in tumor cells 
wer? 128 or less in comparison with a titer of 1024 
for mouse brain tissue. 


140. Lytie factor found in staphylococcal 
bacteriophage lysates. D. J. Rauston,* B. 
B.er* AND A. P. Krugcer. Univ. of California, 
Berkeley. 

A lytie factor (LF) is detectable in staphylo- 
coecal bacteriophage P; and Py lysates, prepared 
fron. M. aureus K, or 145 in tryptose phosphate 
broth. LF is liberated from infected cells at time 
of phage-release. LF dilutions as high as 1:80 
lyse viable, heated, or acetone-treated cells of 
uninfected K,, 145, and all other aureus strains 
tested (18). Heated log phase cells lyse faster 
than heated resting cells. Onset of lysis is immedi- 
ate at 37°C, occurs more slowly at 4°C. All aureus 
strains adsorb phage, although a few form no 
plaques. M. lysodetkticus, which does not adsorb 
phage, lyses only after acetone treatment. Ultra- 
centrifugation separates LF into a fraction in the 
supernate and another in the pellet, which also 
contains the phage. Supernate alone lyses heated 
or acetone-treated cells. LF appears to be similar 
to but not identical with the lytic agent in K, 
cell autolysates. Both acts on heat-killed (but not 
viable) cells are destroyed by trypsin, adsorbed 
on supercel, unaffected by phage antiserum, 
inactivated by the same chemical inhibitors; 
activity of both is enhanced by adding LF pellet. 
They differ in their pH optima and in their effect 
on heated M. lysodeikticus. Both pellet and super- 
nate are required for lysis of resting cells and 
freshly-prepared log phase K. cells—not for log 
cells aged at 4°C. Trypsin-treatment destroys 
pellet activity but not active phage. Ammonium 
sulfate precipitates LF. It appears likely that 
both components are proteins and neither is 
active phage. 


Il. Variations in virulence for mice of sys- 
temic mycotic organisms in relation to 
reinfection effects. FRANcES R. RaAmso,* 
Stantey Marcus aNp Francis D. Gunn. 
Dept. of Bacteriology, Univ. of Utah College of 
Medicine and Latter Day Saints Hosp., Salt Lake 
City. 

A standardized and reproducible method for 
he measurement of mouse virulence (lethality) 
of systemic mycotic organisms has been described 

Bact. Proc. p. 88, 1952). Yeast phase strains of 

Drganisms for which 21-day LDso values had 

been established were grown on blood agar slants 


#P'd stored in the refrigerator for 14 months. After 


Por 4 transfers of these cultures on blood agar 
Mt 37°C, LDso values were redetermined. The 
itule:.ce of H. capsulatum was markedly depressed 
hile ‘hat of B. dermatitidis was not affected. 
he virulence of Cr. neoformans and C. albicans 
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was slightly lowered. Effort made to enhance the 
virulence of the H. capsulatum strain by 10 trans- 
fers through mice resulted in only partial restora- 
tion of the original degree of virulence. The in- 
creased resistance of mice originally challenged 
with sub-lethal numbers of H. capsulatum was 
demonstrated in terms of increased survival, 
fewer viable organisms in tissue (culture) and 
decreased tissue response (histological) follow- 
ing challenge with an LDso. No differences could 
be detected in the degree of resistance engendered 
by 2 strains of H. capsulatum. One strain was 
relatively avirulent (LD5> =+> 5 X 10%) in rela- 
tion to the other (LD50 = ca. 10°). Initial chal- 
lenge via the intravenous route was of no greater 
value than intra-peritoneal injection in inducing 
infection-immunity. (Aided by a grant from the 
Office of Naval Research.) 


1542. Antibody interference in the precipitin 
reaction analyzed by quantitative inactiva- 
tion studies of tobacco mosaic virus. I. 
Rappaport (introduced by Dan H. CAMPBELL). 
Botany Dept., Univ. of California, Los Angeles. 
The precipitin curve for TMV appears to de- 

part from the classical parabolic form because of 

steric hindrance in the precipitates, which in- 
creases to a maximum at equivalence, and pre- 
vents all of the antigenic sites from combining 
with antibody. This hypothesis, applied to quan- 
titative inactivation studies of TMV, also explains 
the failure of excess antibody to reduce all virus 
activity to zero. A measure of the extent and 
change of this interference may be obtained from 
inactivation experiments. With constant excess 
antibody, the fraction of virus inactivated de- 
creases exponentially with increasing virus con- 
centration. This suggests that the fraction of 
antigenic sites per virus particle actually com- 
bined with antibody also decreases exponentially. 

Correcting the antigen concentration in the pre- 

cipitin reaction accordingly gives to each addi- 

tional unit of antigen the same antibody binding 
characteristics. The result is a transformation of 
the TMV precipitin curve into a parabolic form. 

The following equation describes the course of pre- 

cipitation: BNppa = a GN e*@N — b GN? e-2kGN, 

The equation reduces to the Heidelberger-Kendall 

equation when —kGN = 0, since e*°N = 1, 


1543. Influence of environmental temperature 
on type II poliomyelitis in mice. A. F. 
RasMmussEN, Jr., WitutraM D. BortNna@* AND 
PaMELA J. Byatr.* Dept. of Infectious Diseases, 
Univ. of California, Los Angeles, Dept. of Med. 
Microbiology, Univ. of Wisconsin, Madison, 
and VA Hosp., Long Beach, Calif. 

Holtman (Science, 103: 137, 1946), has reported 
that incubation periods of poliomyelitis in mice 
held at an environmental temperature of 13°C 
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are prolonged when compared to incubation pe- 
riods in mice at 22° or 32°C. Experiments in our 
laboratory with experimental infections with the 
Lansing strain of type II poliomyelitis virus in 
an inbred strain of mice (BRVS, Webster) indi- 
cate that incubation periods are prolonged and 
survival rates increased in groups of animals held 
at high temperatures 35°-37°C; no significant 
differences in incubation periods or survival rates 
were observed in animals held at 27°C or 6°C. 
There appears to be a suppression of growth of 
virus in mice at the higher temperature. Compara- 
tive determinations of the rate of growth of virus 
in tissue culture in vitro at temperatures approxi- 
mating the body temperatures of mice held at 35°- 
37°C suggest that a direct influence of tempera- 
‘ture on viral growth does not entirely account for 
the observed differences in the course of experi- 
mental infections at high and low environmental 
temperatures. 


1544. Preliminary serological analysis of crude 
thyroid extracts. NoEL R. Rose* anp ERNEST 
Witessky. Dept. of Bacteriology and Immu- 
nology, Univ. of Buffalo Med. School, Buffalo, 
N.Y. 

Simple saline extracts of hog thyroids were 
prepared by rapidly grinding the washed glands, 
infusing overnight on a shaker with cold saline, 
centrifuging, and discarding the sediment. Many 
antisera produced by injection of these extracts 
into rabbits proved to be predominately organ- 
specific; that is, to react strongly with thyroid 
extract but weakly, if at all, with other hog organ 
extracts or hog serum. Using these thyroid-specific 
antisera, together with a hog kidney or hog serum 
antiserum, various fractions of the crude thyroid 
extract were evaluated serologically. On the basis 
of their solubility in ammonium sulfate, 3 fractions 
were prepared: (I) SAS-0-33; (II) SAS-33-50; 
and (III) SAS-50, representing the material pre- 
cipitated from the extract by 33% and by 50% 
saturation with ammonium sulfate and the 50% 
supernatant, respectively. Complement fixation 
tests revealed that virtually all of the serological 
activity, either organ-specific or species-specific, 
was recovered in the SAS-33-50 component. 
Dialysis of the SAS-33-50 fraction against dis- 
tilled water gave a small precipitate. Most of 
the serological activity remained in the superna- 
tant, and the redissolved precipitate and the 
supernatant both possessed about the same pro- 
portion of organ-specific and _ species-specific 
reactivity. Direct dialysis against distilled water 
of the crude thyroid extract provided a somewhat 
larger precipitate which also contained both 
organ-specific and species-specific components. 
Deproteinization by the method of Sevag resulted 
in complete loss of serological activity of the ex- 
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tracts. Boiling of diluted extracts for short peri- 
ods of time (2-3 min.) had little effect on the organ- 
specific reaction, but decreased the species-specific 
reaction markedly. 


1545. Inhibitory action of Histoplasma cap. 
sulatum on infection of mice with Rick. 
ettsia typhi. Samvuet B. Savin Anp E. Joun 
BE.uL.* Rocky Mountain Lab., Hamilton, Montana. 
Evidence is presented that prior injection with 

Histoplasma capsulatum exerted a striking modify. 
ing effect upon the course of infection with Rick- 
ettsia typhi in mice. This effect occurred only when 
both agents were injected by the intraperitoneal 
route. The necessity for administering both agents 
via the intraperitoneal route was also indicated 
in experiments with R. typhi toxin. The time and 
dose relationships between H. capsulatum and 
R. typhi were of importance. Inhibition occurred 
only when the interval between injections was 
sufficient to permit propagation of the fungus to 
a necessary level. This interval could be shortened 
or lengthened according to the number of fungus 
cells in the initial injection. The modifying effect 
on R. typhi infections was not exhibited by six 
other fungi tested. Dead cells of H. capsulatum 
inhibited infection with murine typhus rickettsiae 
although the action was not as great as that fol- 
lowing the injection of living fungus cells. 


1546. Role of brown fat in poliomyelitis of the 
cynomolgus monkey. GREGORY ScHWART/- 
MAN, RENE JAHIEL* AND STANLEY M. Marcvs’* 
Dept. of Microbiology, Mt. Sinai Hosp., New 
York City. 

The following studies were carried out on the 
multiplication of poliomyelitis virus in the brown 
fat of cynomolgus monkeys: 1) 30 monkeys were 
inoculated intramuscularly, intravenously, oF 
intracerebrally with the Wisconsin strain of polio- 
myelitis virus (type 1). In 23 monkeys the brown 
fat contained the virus in titers 10? to 107 TC50/ml 
and showed typical lesions (G. ScHwarrzMaN 
anp S. M. Aronson, Proc. Soc. Exp. Bool. & 
Med. 86: 767, 1954) similar to those found in the 
hamster (G. ScHwARTZMAN, Bela Schick Lecture 
J. Mt. Sinai Hosp. 21: 3, 1954). The virus present 
in brown fat was not due to contamination bj 
blood since brown fat titers were 2-5 log unit 
higher than blood titers. Titers of 10&-10° wer 
found as early as the 3rd and 4th day after intra 
muscular inoculation, not only in the ipsiiatera 
axillary brown fat but also in the periadrena 
and contralateral axillary brown fat; at that tim 
the blood titers were 10-10‘ and the cervical 
cord titers were less than 10°. 2) Twenty cor! ison¢ 
treated cynomolgus monkeys were _ inoc late 
intramuscularly and intracerebrally wit! th 
Wisconsin strain and compared to the above -roup 
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eri- [No difference was found between the 2 groups with 
pan- resp-oct to the severity of brown fat lesions, the 
cific titer of virus in the brown fat and the course of 
the /isease. 3) Lesions were present and the virus 
cou!:! be recovered from brown fat of monkeys 
“@P° B inoc: lated intramuscularly and intracerebrally 
ick: & vith the Brabyn (Ward), MacMahon or Brunhilde 
JOHN strains of type 1, or the Farrabaugh strain of type 
‘and. HA 3 Ti.c results thus far obtained indicate a marked 
with @ .ginty of types 1 and 3 of poliomyelitis virus for 
M4 the brown fat of the cynomolgus monkey. 
ick- 
when ¥ 1347. [solation of an atopically active fraction 
oneal from low ragweed pollen by zone electro- 
gents phoresis. A. H. Senon, M. Ricuter, J. G. 
cated  Harrer, R. SerpMaN AND B. Ross (introduced 
e and by J. S. L. Browne). Allergy Research Div., 
1 and McGill Univ. Clinic, Royal Victoria Hosp., 
vurred # Montreal, Canada. 
S was Using free electrophoresis Abramson et al. 
gus to (J. Phys. Chem., 1942; Proc. Soc. Exper. Biol. 
rtened HR ¢ Med., 1954) showed that defatted ragweed 
‘ungus Mpoilen is composed of a number of electropho- 
effect retically separable fractions. The atopic activity 
by 8X Bwas found in the slowest moving component in 
wlatum phosphate buffer at pH 7.4. The molecular weight 
ettslae Bwas estimated around 5000. Chromatographic 
at fol- studies on paper of Dankner et al. (J. Allergy, 
1951) and on ion-exchange resins of Bookman 
tal. (J. Allergy, 1954) did not lead to clear cut 
of the Bsolation of one atopically active fraction. In 
WART/ Mthe present study defatted low ragweed pollen 
ARCUS: ras fractionated by zone electrophoresis using 
., New Baper and starch as supporting media at different 
bx’s. Optimum separation was achieved in borate 
on the buffer at pH 8.6. On paper, 3 pigment (Pi, Pe, P3) 
> brow! Hind one carbohydrate (C) fractions migrated to 
ys wel fhe anode, 2 peptide fractions (Ai, As) to the 
sly, 'M@athode and a protein fraction (Pr) remained 
of polio- Hear the point of application. Since separation 
e brOW" Between fractions Ai and Py was not complete 
TCso/ml hey were eluted together as one fraction 
.RTZMANMAA, — Py), Further paper electrophoresis of frac- 
Biol. (Bion (A, — Pr) in phosphate buffer at px 7.8 led 
d in th its separation into 4 peptide and 1 protein 
Lectur¢ands. All fractions were analysed in the optical 


s presel'@iltracentrifuge using the synthetic boundary 
ation by ll. Fraction (A; — Pr) resolved itself into 2 
og unlteaks with S values of 1.4 and 4.5. Preliminary 
10 Bias udies have shown atopic activity to reside only 
er intr the (A, — Pz) fraction. 
ysii ater’ 
ria ren. Some factors affecting the growth of 
thit OME Mycobacterium tuberculosis var. hominis 
cerviG'l@in tissue culture. CHarLes C. SHEPARD. 
or! SOMME Virw:. and Rickettsial Lab., Communicable Dis- 
noc ated case 'tr., Public Health Service, Montgomery, 
wit! UR Ald, 
ve sTOUMM Tn a; attempt to elucidate some of the factors 














AMERICAN ASSOCIATION OF IMMUNOLOGISTS 


477 


which could be responsible for lack of success in 
cultivating the etiologic agent of human leprosy 
in tissue culture, the behavior in tissue culture of 
a presumably related organism, the human tu- 
bercle bacillus, has been studied. The system 
studied has been primarily strain H37Rv and 
HeLa cells. Of the factors so far investigated, the 
composition of the culture fluid has been found of 
first importance. Large variations in susceptibility 
of the cells (and/or variations in virulence of the 
organism) followed modifications of the medium. 
After an initial growth period the culture fluid 
was changed to variations by substitution of 
medium A (40% horse serum, 10% CEE, and 50% 
Hanks’ balanced solution), and the tubercle bacilli 
added. With horse and chicken serum, especially 
when inactivated, and bovine amihiotic fluid there 
was luxuriant growth of the bacilli; whereas with 
beef, guinea pig, rabbit, or human serum, growth 
was comparatively slight. When Mixture 199 was 
substituted for the balanced salt solution, growth 
of the bacilli was also poor. There was an addi- 
tional effect of inactivated horse serum, in that 
following its use many more bacilli were found 
inside the cells in the Ist day. Cytopathic changes 
were a late feature and cells with much of their 
cytoplasm occupied by acid-fast bacilli in parallel 
alignment frequently showed morphology which 
was otherwise relatively unchanged. 


1549. Delayed immune response to injections 
of tetanus toxoid in x-irradiated mice. 
Myron §S. SrttveRMAN AND Paut H. CHIN 
(introduced by Sanrorp 8S. Exvsera). U. S. 
Naval Radiological Defense Lab, San Francisco, 
Calif. 

Previous reports from this laboratory have 
shown that if mice were injected with tetanus 
toxoid at times ranging from 1 wk. before to 3 
wk. after exposure to whole body x-irradiation, 
the immune response was inhibited when measured 
by challenge with 10 MLD of tetanus toxin 2 wk. 
after immunization. These experiments, however, 
did not indicate whether x-radiation destroyed 
the immune response or merely delayed its ap- 
pearance. In order to investigate this problem, 
the ability of x-irradiated LAf-1 mice to survive 
the administration of 10 MLD of tetanus toxin 
was challenged at weekly intervals from 2-6 
wk. after injection of the tetanus toxoid. From 
the data obtained it was concluded that whole 
body x-irradiation delays the appearance of an 
immune response in the mice rather than destroy- 
ing the ability of the animals to respond to injec- 
tions of the toxoid. Furthermore, the length of 
this delay is dependent upon /) the x-ray dose 
to which the animals are exposed and 2) the re- 
lationship of the time of injection of the toxoid 
to the time of x-irradiation. 
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1550. Role of hemolysin in the assay of comple- 
ment. ARTHUR M. SILVERSTEIN AND Josh O. 
DE ALMEIDA (introduced by GILBERT DALLDORF). 
Div. of Labs. and Research, New York State 
Dept. of Health, Albany. 

The widespread use of complement fixation as 
a diagnostic tool depends upon an indicator system 
for the measurement of complement activity. 
Sheep red blood cells sensitized with hemolysin 
(rabbit antisheep cell antibody) are normally 
employed. The practice has been to determine the 
‘optimal’ dose of hemolysin for use in the comple- 
ment titration, the assumption being that any 
increase in hemolysin over this amount would 
lead to no further effect on the system. Thus, in 
the presence of ‘optimal’ hemolysin, variations 
in complement concentration alone would affect 
the indicator system. Data have been collected 
which indicate that this is true only when the test- 
complement alone is titrated. Under the conditions 
of diagnostic testing, this desirable situation is 
not found. Testing complement in the presence 
of serum, in serum controls, the concentration of 
hemolysin yielding ‘optimal’ sensitization is 
found to differ and to be somewhat variable. After 
treatment of the complement with antigen-anti- 
body complex, in the determination of antibody 
level, the amount of hemolysin required for ‘op- 
timal’ sensitization increases greatly. It has been 
impossible to discover a maximum hemolysin 
activity in some cases when the degree of fixation 
of the complement has been extensive. 


1551. Use of ‘tagged’ cocci in the air-borne 
transmission of group A hemolytic strepto- 
cocci to Swiss albino mice. H. D. SiapE* 
anp A. F. Cosurn. Rheumatic Fever Research 
Inst., Northwestern Univ., Chicago, Ill. 

Coburn et al. (Brit. J. Exper. Path. 35: 270, 
1954) showed that certain strains of group A 
hemolytic streptococci were highly infective and 
other strains non-infective to white mice exposed 
to an aerosol spray of bacteria within an airtight 
chamber. The present report deals with observa- 
tions on the transmission to and dissemination 
within mice of these strains after growth in a de- 
fined medium (SLADE et al., unpublished) to which 
isotopic materials had been added. This culture 
medium makes it possible to grow group A hemo- 
lytie streptococci tagged with P*, S®, C4, Zn®, 
or F5*. To date the following results have been 
obtained with P*: 1) the number of organisms 
inhaled by mice during a 30-min. aerosol spray 
was 18 X 107/mouse, which was about 0.6% of 
the total number of bacteria sprayed into the 
chamber. 2) The P*? from both dead and living 
streptococci is disseminated within 30 min. from 
the respiratory tract to cervical lymph nodes and 
other organs. 3) The P** content of certain organs 
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of mice infected with living cocci was about ‘wice 
the P*? content of the same organs of mice infected 
with dead cocci. 4) It has not been possible so far 
to demonstrate an increase in the P*? content of 
lungs of mice infected with PR8 influenza virus, 
Some of the problems rising in the use ot P*? and 
other isotopes in tagging group A hemolytic 
streptococci will be discussed. 


1552. Lethal action of gram-negative bacterial 
endotoxins on the chick embryo. Ricuar 
T. SmrrH* anp Lewis Tuomas. Heart Hosp. 
Pediatric Research Labs., Univ. of Minnesota 
Med. School, Minneapolis. 

Inoculation of the chorioallantoic membrane 
(CAM) of the 10-day chick embryo (CE) with 
endotoxins derived from a variety of gran- 
negative microorganisms produced multiple hen- 
orrhages and death of the CE in 4-12 hr. LD, 


ml of a 10-2 dilution; for S. dysenteriae endotoxin 
(Goebel) —6 yg; for E. coli extract (Boivin) 
25 wg. Surviving embryos showed no changes, 


of the CE to these endotoxins: intravenous in 
jection and CAM inoculation gave the highest 
LDs50 values, yolk sac injection was less lethal 
and allantoic sac inoculation was non-lethal 
Susceptibility also varied with age of the CE 
Maximal lethal activity occurred in 9- and 10-day 
CE by each route of inoculation; CE older tha 
15 days were insusceptible by any route. Optim 
temperature of incubation after endotoxin inow 
lation was 38-39°C; lower temperature decreas 
lethal activity, and complete protection agai 
large amounts of endotoxin resulted from incub 

tion at 25-30°C. Protection against 500 LD 
of endotoxin was afforded by 10-20 yg of cortiso 
or hydrocortisone. Cortisone protection Wi 
complete when given on the CAM or in the yal 
sac, before or simultaneously with the endotou 
inoculation. Large amounts were ineffective whi 
given after endotoxin. The effects of gram-neg 

tive endotoxins in the chick embryo provide 

model for study of the biological activities 

these materials which is simple, inexpensive, 4 


not possible in other laboratory animals. 


1553. Combination form of poliomyelitis vi 
derived from Mahoney and MEFI strai 
grown together in monkey kidney ce! 
KATHERINE SPRUNT,* IsaBEL Moraan Mol 
TAIN AND Hattie ALEXANDER.* Dept. f P 
atrics, Columbia Univ., New York City 
In order to find tools allowing some d»gree 

control in the development of desirable vari 

of poliomyelitis virus, experiments were «lesif 
to favor recombination of Mahoney (typ: !) 
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Lwice {g MEFI (type 2) strains. The methods used followed 
footed fe those devised by Hirst (Hirst AND GOTLIEB. 
so far J Leper. Med. 98: 41, 53, 1953). Progeny resulting 
ent of | {rom growth of type 1 and type 2 viruses in mon- 
virus, key kidney cultures was analyzed by parallel 
2 and i titrations of cytopathogenic action in normal 
rolytic fm seruia, anti-type 1 and anti-type 2 serum. The 
titer of simple mixtures of type 1 and type 2 
viruses in normal serum should approximate the 
sterial im sum of titers of type 1 virus (in type 2 antiserum) 
1CHARD fg and ‘ype 2 virus (in type 1 antiserum). Results 
Hosp. {@ of such analyses of experimental progeny indi- 
nnesotaf™ cates that a large proportion is neutralized by 
both antisera. This reproducible discrepancy is 
mbrane fm not found in controls—simple mixtures of the two 
)) with types of virus. The evidence suggests the presence 


of a ‘combined form’ of poliomelitis virus which 
is susceptible to neutralization by both type 1 
and type 2 » atisera. The new form has survived 
6 passages, 4 of which were at limiting dilutions, 
which suggests that it is capable of reproduction 
assuch. However, in only half of the limiting dilu- 
tions tested was this new form identifiable as the 
major proportion of the progeny. These passage 
‘haracteristics suggest that the new form is similar 
to Hirst’s X» particle. 
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14. Non-precipitating antibody in immune 
sera disclosed by in vitro conversion to 
precipitin like material. Lupwia A. STERN- 
BERGER, SAMUEL M. FErINBERG* AND MARTHA 


om E. CuarKE.* Allergy Research Lab., North- 
re a western Univ. Med. School, Chicago, Ill. 

cilia The immediate formation of soluble antibody- 
nog ntigen complex (J. Exper. Med. 98: 451, 1953) 
in ined ollowing reinjection of antigen (Federation 


500 LD ’roc. 13: 518, 1958) suggested the presence of 
 cortisomm2-precipitating antibody in circulation. Rabbit 
tion wige'a to crystalline bovine plasma albumin and to 
1 the yoj™ovine plasma gamma globulin were depleted of 
endotoi™mrecipitating antibody by single additions of anti- 
stive when in equivalence or antigen excess or by re- 
ram-neg@@eated additions of antigen in antibody excess. 
provide ome sera were also freed of absorbable non- 


tivities Hrecipitating antibody by precipitating antiserum 
nsive, Hind antigen. The depleted sera were treated by 
lic stud kali in the cold to precipitate any soluble anti- 


us. dy-antigen complex. The supernates were found 
Litis vi P contain a material which precipitates with 
FI strail cific antigen but not with saline or with erystal- 
€ ege albumin. Depleted sera not treated by 












. ee 
oh MotMkali failed to precipitate upon addition of anti- 
pt. of PAR": Estimation of residual antigen in the super- 
ity tes vith calibrated precipitating antiserum 
e dogretimd the use of I'5! labeled antigen showed that 
ble vari precipitates incorporated antigen. Gel diffu- 
ore iesiff/" analysis suggested that the precipitating 


‘typ? |) Meri: obtained after alkali treatment reacted 
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with the same specific groupings of antigen as the 
original precipitating antibody. 


1555. Comparison of methods for determina- 
tion of nucleic acids in guinea-pig epider- 
mis. JOSEPH TABACHNICK AND EmMiLy CERCERO 
(introduced by CHARLES Weiss). Dept. of 
Microbiology, Albert Einstein Med. Ctr., North- 
ern Div., Philadelphia, Pa. 

In preparation for a biochemical study of nu- 
cleases in guinea-pig epidermal cells it was neces- 
sary to select a method for following small changes 
(10-307/ml) of RNA and DNA in epidermal 
homogenates. We have compared the ultraviolet 
method of DiCarlo and Schultz with the accepted 
clorimetic methods. The epidermis was removed 
from shaved and depilated guinea-pig skin and 
the material immediately homogenized in 2.5% 
TCA. The acid soluble phosphorus and phospho- 
lipids were removed and RNA and DNA extracted 
from the residue. RNA extracts from epidermal 
homogenates were obtained with 1 nN HClO, 
(Ogur and Rosen) at 4 C; with 1 n NaOH (Schmidt 
and Thannhauser) at 25-30 C; and with erystal- 
line ribonuclease. Their RNA content was de- 
termined by readings at 260 my, and by orcinol 
and P determinations. The perchloric extracts 
contained approximately 7% DNA but were free 
from amino acids and gave a negative biuret test. 
The 1 n NaOH extracts (from 20 mg tissue) con- 
tained about 0.05 um amino acid/ml and gave a 
faint biuret reaction. Using the organic P con- 
tent of the extracts as a base, the u.v. RNA was 
12% greater than theory whereas the orcinol 
method was 13% lower (9% P in RNA). The DNA 
extracts were obtained from the residue by boil- 
ing with 5% TCA (Schneider); with 0.5 n HC1O,; 
and with 10% NaCl. The TCA extracts gave a 
negative biuret but contained 0.15 wm/ml of 
free amino acids. The DNA content of the extracts 
was determined by readings at 268 my; indole 
test (Ceriotti) and the Dische reagent. For the 
TCA extracts the u.v. method gave results 5% 
greater than theory; the Dische was 3.5% higher 
and the indole test 6.5% lower (9.5% P in DNA). 
The RNA/DNA ratio of guinea-pig epidermal 
cells averaged 1.1. (Aided by Grant AT(30-1) 
1727 from the U. S. Atomic Energy Commission.) 


1556. In vitro sensitivity to x-rays of free 
tumor cells in the peritoneal exudate of 
the mouse. Gapson J. TARLETON,* Horace 
GoLpIE AND Wiutu1AM Royau.* Dept. of Radi- 
ology and the Laboratory for Exptl. Oncology, 
Meharry Med. College, Nashville, Tenn.). 

It was reported previously (G. J. TARLETON 
et al., Federation Proc., 13: 515, 1954) that free 
tumor cells in the peritoneal exudate of the mouse 
became non-viable (as shown by their inability 
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to induce growth upon transfer into new mice) 
and disintegrated after total body exposure of 
the mouse of 1200 r. In new experiments exudate 
specimens containing free Sarcoma 180 cells were 
irradiated with graded x-ray doses. Requisite 
tumor cell numbers (mostly 20 millions) from the 
same specimen, taken before and after irradiation, 
were injected into CFW mice. It was found in 
these animals that their survival was longer and 
the amount of tumor cell growth lower in propor- 
tion to the irradiation dose given to the inoculum. 
No growth and indefinite survival were recorded 
consistently after inoculation of cells irradiated 
with at least 1600 r. This effect could not be ob- 
tained with cell suspensions from ground Sarcoma 
tissue. It was concluded that free tumor cells are 
more sensitive to irradiation in vivo than in vitro 
and that in the latter condition they are more 
radiosensitive than suspensions of tumor tissue 
cells. (Supported by A.M.A. Grant.) 


1557. Effect of hydrogen peroxide oxidation 
on the antigenicity of ovalbumin and serum 
albumin. Geronimo TerRRES* AND Dan H. 
CAMPBELL. Dept. of Chemistry, California Inst. 
of Technology, Pasadena. 

Proteins were treated, under a variety of con- 
ditions, with 30% solutions of hydrogen peroxide. 
The resulting products were soluble and heat- 
stable and showed some increase in heterogeneity 
of molecular weight distribution and in electro- 
phoretic components. The UV absorption at 275- 
280 mi for the treated protein was reduced to a 
point which indicated a destruction of aromatic 
groups, and Millon’s reaction was negative. 
Immunochemical studies on treated ovalbumin 
gave the following results: 1) the oxidation de- 
stroyed all native antigenicity, but induced a 
new type as shown by Schultz-Dale tests in guinea 
pigs, and 2) failed to induce precipitin formation 
in rabbits. Studies with bovine serum albumin 
are still in progress but immunological data ob- 
tained so far indicate that oxidation destroys the 
power to induce precipitin formation in rabbits 
even when alum is used as an adjuvant. 


1558. Control of an outbreak of mouse-pox 
(Infectious ectromelia) by immunization 
with vaccinia virus. J. J. TRENTIN (intro- 
duced by KennetH L. Burpon). Dept. of 
Anatomy, Yale Univ. School of Medicine, New 
Haven, Conn. 

An outbreak of mouse-pox in the U.S.A., its 
diagnosis, and initial control by cross-immuniza- 
tion with vaccinia virus have previously been 
reported (Science 117: 226, 1953; 117: 227, 1953; 
Anat. Rec. 115: 375, 1953). Large doses of vaccinia 
virus administered intranasally often resulted 
in death of many mice of certain strains (8 of 12, 
BC strain) necessitating dilution and titration 
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of the virus. For this reason, and to reduce the 
time and labor required to vaccinate an entire 
mouse colony, the following comparison of intra. 
nasal versus dermal vaccination was made. 
Group 1: all of 29 unvaccinated controls died as 
a result of injection of ectromelia virus. Group 2 
of 25 mice whose tails were scarified and daubed 
with vaccinia virus, none died as a result of ectro- 
melia injection 26 days later. Group 3: of 25 con- 
trols whose tails were scarified but not daubed 
with vaccinia virus, 24 died following ectromelia 
injection. Group 4: of 25 mice given intranasal 
vaccinia virus, 9 died as a result of the vaccinia; 
one died of unrelated causes; of the remaining 1), 
none died following ectromelia injection. Immuni- 
zation by dermal vaccination was therefore equally 
effective as, and much less hazardous than, in- 
munization by intransasl instillation of vaccinia 


the entire colony, mouse-pox could not be iden- 
tified in the colony as a clinical entity or by in- 
jection of liver homogenate into susceptible mice. 
Attempts to elicit the disease by introducing 
susceptible mice into the colony were unsucces:- 
ful and will be described. 


1559. Neutralizing antibodies in poliomyelitis 
patients’ sera tested against patients’ 
virus and 3 prototypes. RosBert Wan), 
CHARLES C. CHana,* Joan P. Grves* aw 
Dora Raver.* Dept. of Pediatrics, New Yor 
Univ. College of Medicine, New York City. 
The formation of neutralizing antibodies hi 

been studied in patients infected with poliomye 
litis viruses in New York City during a non-eji 
demic year, 1953. The patients had illnesses 
varying severity. Particular attention was pai 
to children in the first 3 years of life because 
the probability of their having primary infection 
Trypsinized monkey kidney cells cultured 
glass were used in the main for isolation of virus 
and neutralization tests. Although all 3 typ 
of poliomyelitis viruses were recovered, the sto 
of most patients yielded Type 1. Acute and col 
valescent serum antibodies were measured | 
neutralization tests carried out with the patient 
own virus, Mahoney (type 1), Y-SK (type? 
and Leon (type 3) viruses. The majority exhibit 
at least a 4-fold rise in antibody to both the P 
tient’s own and to the homotypie virus. Th 
occurred even when the first serum specimen W 
obtained during the second week of disease. V¢ 
few patients studied so far have shown hete 
typic antibody. This is especially true of ! 
young age group. No correlation appeared ! 
tween antibody pattern and severity of il!ness 
type or titer of the patient’s stool virus. 
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1560. Bactericidal activity of the proper : 
Disease: 


system in human serum. ALAsTarR C. Wa 
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paw,* Livia Buium* anp Louis PILLEMER. 
Inst. of Pathology, Western Reserve Univ., Cleve- 
land, Ohio. t 
The properdin system consists of 1) a protein, 
properdin, which can be isolated from normal 
serum by absorption on to zymosan at 17°C 
followed by elution from the properdin-zymosan 
residue, 2) serum factors resembling comple- 
ment and 3) Mgt* ions (Science. 120: 279, 1954). 
urified human properdin (P) and human serum 
lacking properdin (RP) separately have no bac- 
tericidal activity against test strains of Shigella, 
Pseudomonas and Proteus; however, a mixture of 
P and RP is highly bactericidal, as is untreated 
serum. A method will be described for preparing 
RP that is suitable for demonstrating the require- 
ent for properdin in the bactericidal activity 
bf serum against the strains mentioned. This RP, 
n addition to lacking properdin, is also deficient 
certain factors, present in untreated serum, 
hat are necessary for the combination of proper- 
in with zymosan. A microbiological procedure 
or assaying human and bovine properdin will be 
utlined, and its advantages and limitations dis- 
ssed. 


61. In vitro action of pairs of antibiotics. 
ALFRED J. WerL AND OuGa KotTsEva.ov.* 
Dept. of Bacteriology, Bronx Hospital, New 
York City. 

The elaboration of a method originally described 
‘ Elek and Hilson will be demonstrated, which 
emits the rapid, semi-quantitative evaluation 
the interaction of two antibiotics by means of 
ter paper strips saturated with the drugs and 
aced at right angles on solid media inoculated 
th the test organisms. Pairs of the following 


. feents were used: penicillin, erythromycin, chlor- 


Biracycline, 


(type * 
exhibit 


oxytetracyline, chloramphenicol, 
reptomycin and polymyxin B. Additive effects 
efrequently seen. In other cases, lack of additive 
tion or antagonism can readily be demonstrated. 
thancing or antagonistic effects can often be 
served with concentrations which by themselves 
t ineffective. Activity may vary with the con- 
htration ratios of the two agents. For instance, 
pair of antibiotics may at one ratio show addi- 
ye and at another one antagonistic action. The 
estion whether such behavior is the expression 
peculiarities of individual strains or is a species 
bracteristic is now heing investigated. (Aided 
4 grant of the Lilly Research Laboratories.) 


2. Serum glycoprotein concentrations fol- 
owing immunization in the rabbit. HENRY 
1. Wermer, Exorse JAMESON, JEAN Repuicu- 
losin, AND Eric L. NEtson (introduced by 
\. F. Rasmussen, Jr.). Dept. of Infectious 
Viseases, School of Medicine, Univ. of California, 
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Los Angeles, and Dept. of Medicine, Univ. of 
Southern California, School of Medicine, Los 
Angeles. 

The effects of immunization on the serum pro- 
teins of various species have been studied by sev- 
eral investigators employing electrophoretic and 
salting-out methods. Few studies, however, have 
been concerned with alterations in the carbo- 
hydrate-containing proteins of serum associated 
with an immune response. The present communi- 
cation reports observations made with respect 
to total glycoprotein, seromucoid, y-globulin 
polysaccharide, total protein and y-globulin 
protein in the serums of 35 normal rabbits, 25 
immunized rabbits, and 9 saline-injected rabbits. 
Several pools of serums from the normal and from 
the immunized groups were examined by electro- 
phoresis for correlation with the results of the 
chemical analyses. Statistically significant in- 
creases occurred in the polysaccharide and pro- 
tein moieties of the y-globulin fraction of the 
immunized group. Repeated injections of a sterile 
solution of 0.85% sodium chloride by subcutane- 
ous, intravenous, and intraperitoneal routes to 
normal animals were without significant effect. 
The results of the chemical analyses are discussed 
with reference to the electrophoretic studies. 


1563. Lysozyme treatment of tuberculous 
mice. RussELut S. Weiser, Guy P. Youmans* 
AND QUENTIN Myrvik. Depts. of Microbiology, 
Schools of Medicine, Univ. of Washington, Seattle, 
Northwestern Univ., Chicago, Ill., and Univ. of 
Virginia, Charlottesville. 

Part of the crystalline egg-white lysozyme used 
was prepared locally and part was generously 
supplied by Armour and Co. The. respective 
growth inhibitory levels of lysozyme for the 
Ravenel (bovine) and H37Rv strains of M. tu- 
berculosis are 5 and 12 ug/ml. Uninfected mice 
survived subcutaneous daily dosages of 15-80 mg 
for 5-10 days without apparent serious ill effects. 
Resulting blood levels ranged from 100-400 ug/ml. 
In the first series of 4 treatment experiments, the 
animals were infected intravenously with the 
Ravenel strain grown on Dubos’ albumin-Tween 
medium and washed in 0.04% Tween. Injections 
were begun 1-4 hr. prior to infection and total 
daily dosages ranging from 30-80 mg were con- 
tinued for 4-10 days. Slight beneficial effects of 
treatment were noted in 2 of these experiments; 
based in one instance on median survival time and 
in the other on extent of lung involvement of sacri- 
ficed animals. Four experiments of the second 
series included both normal and H37Rv vaccinated 
mice given Youmans’ ‘standardized tuberculous 
infection’ with H37Rv and treated for 10-14 days 
with a daily dosage of lysozyme of 15-70 mg. In 
the 5th experiment with unvaccinated mice, com- 
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bined treatment with lysozyme and triton A-20 
was employed. No beneficial effects of treatment 
occurred in the second series. Instead a significant 
shortening of median survival time of treated 
groups occurred in 3 experiments. 


1564. Incorporation of C' carboxyl-labeled 
acetate and octanoate into monkey brain 
lipides. BENJAMIN WeErss (introduced by 
NicHotas Kope.orr). Depts. of Biochemistry, 
New York State Psychiatric Inst. and College of 
Physicians and Surgeons, Columbia Univ., New 
York City. 

The brain of the rhesus monkey was perfused by 
the procedure of Geiger and Magnes (Am. J. 
Physiol. 149: 517, 1947) with several modifications; 
1-C'-acetate or 1-C'*-octanoate was added to the 
perfusion medium. The brain was homogenized 
in acetone, lyophilized, and exhaustively extracted 
successively with acetone, petroleum ether (b.p., 
60-70°), and 95% ethanol. The extracts were puri- 
fied with the method of Folch et al. (J. Biol. Chem. 
191: 833, 1951). Cholesterol isolated from the 
acetone-soluble fraction contained no activity, 
whereas the fatty acids obtained after saponifica- 
tion and resolved by reverse phase chromatog- 
raphy were active. The unsaponifiable portion of 
the petroleum ether-soluble fraction contained 
little or no activity; the fatty acids were active 
with essentially the same pattern of distribution 
as in those from the acetone-soluble fraction. 
The aqueous solution remaining after removal of 
unsaponifiable material and fatty acids contained 
activity, a part of which was precipitated by ad- 
dition of 2.3 volumes of ethanol and purified by 
adsorption on IRA-400. The residual activity in 
the supernatant solution was isolated as an in- 
soluble barium salt. The sphingolipides separated 
from the ethanol-soluble fraction contained ac- 
tivity which was all present in the aqueous- 
methanolic phase after hydrolysis and removal of 
the inactive sphingosine and fatty acids. (Sup- 
ported by a grant from the Natl. Insts. of Health, 
PHS.) 


1565. Hemolytic streptococci and phagocy- 
tosis: studies by phase contrast microscopy. 


ARMINE T. Wiuson. Alfred I. duPont Inst. 

Wilmington, Delaware. 

Sequences are shown of the streptococca! cap. 
sule; growth by time-lapse photography of strep. 
tococeal chains; hemolysis; the appearance of 
normal blood elements by phase contrast micros. 
copy; the method used in making glass-slide prep. 
arations for microscopic observations; the process 
of phagocytosis; surface phagocytosis; the dif. 
ference between virulent and non-virulent strep. 
tococci in resisting phagocytosis; phagocytosis 
by a monocyte; the egestion of phagocytized 
streptococci by neutrophils and the dramatic 
injury produced in leukocytes following ingestion 
of certain streptococcal strains. 


1566. Virus yield per cell in cultures of tryp- 
sin-dispersed monkey kidney cells inocu- 
lated with different strains of poliomyelitis 
virus. J. S. YouNnaNER. Univ. of Pittsburgh 
School of Medicine, Virus Research Lab., Pitts- 
burgh, Pa. 

A technique was devised to estimate virus yield 
from cells infected with different strains of the 
3 immunologic types of poliomyelitis virus. The 
method, in brief, consisted of propagating the 
viruses in monolayer cultures of trypsin-dis 
persed monkey kidney cells grown in_ bottles 
The number of cells present at the time of viru 
inoculation was counted in replicate cultures and 
the virus inoculum employed was in excess 80 3 
to effect a single growth cycle of virus. A virus 
blank also was prepared at the time of inocula 
tion. Estimates of virus concentration were mat 
by plaque counting. Values for the difference 
between virus blanks and fluids harvested from 
infected cultures represented amounts of new! 
formed virus. This value was divided by the num 
ber of cells in the cultures and the results expresseqifi 
as the number of plaque-forming units of vir 
produced per cell. The range of variation if 
plaque-forming units produced per cell by 7 ty 
1 strains was from 130-600, average 290; for 6 ty 
2 strains from 60-270, average 160; and for 5 ty 
3 strains from 40-110, average 75. 
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167. Agglutinant and adhesive behavior of 
platelets in circulating and rotated rabbit 
blood in contact with tubercle bacilli. A. L. 
CorpLey, O. CoryssosToMIDOU* AND T. BALEA.* 
Research Labs., Internatl. Children’s Ctr., Paris, 
France. 

From recent biomicroscopic observations of 
cutaneous and visceral blood capillaries in ham- 
sters, rabbits, and guinea-pigs injected with tuber- 
cle bacilli, it was concluded that the primary re- 
action of a mammalian organism to the invasion 
of tuberele bacilli into the blood was their removal 
from the circulation by their adhesion to the pro- 
Miuced embolizing platelet agglutination thrombi 
(A. L. Coptey. Proc. Internat. Conf. on Throm- 
bosis & Embolism, Basle, 1954). These findings 
led to further studies in vivo and in vitro. Follow- 
ing injection of the BCG strain of tubercle bacilli 
(}mg/kg) into the ear vein of 11 rabbits a sudden 
‘Pirombocytopenia was observed in heart blood. 
“Bplatelet count decreases up to 40% were found 
iter 10 sec. and up to 69% after 1 min. In rabbit 


“Bplood-bacteria systems, rotated at 1 rpm for 30 


min. at 37°C, utilizing the Houlihan-Copley 
Weethod (J. Bact. 52: 439, 1946) and employing 
'Wuman, bovine, and BCG strains of tubercle 
bacilli respectively, marked platelet agglutina- 
in and bacillary adhesion to platelet agglu- 
inates were observed. Some agglutinates meas- 
immed up to 85 uw in longest diameter. In non-rotated 
lood-tubercle bacilli systems agglutination and 
dhesion were less marked, but always present. 
hese observations support further the concept 
{Copley (Basle, 1954) on the role of platelets in 
he pathologic physiology of initial stages of 
limmalian tuberculosis. 


8. Renal hemodynamics and electrolyte 
excretion studies in edematous patients 
infused with hypertonic solutions of so- 
dium salts of organic. acids. SamMueEL A. 
Corson AND EuizABETH O’LEARY CorsoN.* 
Dept. of Physiology and Pharmacology, School of 
Medicine, Univ. of Arkansas, Little Rock. 

Patients with cardiac and nephrotic edema were 
fused at slow rates (1-3 ml/min.) with 0.8m- 
{v solutions of disodium succinate or fumarate 
Its. The diuretic responses in all cases were 
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accompanied by marked increases in the rates of 
excretion of sodium chloride and bicarbonate, 
significant but somewhat delayed increases in po- 
tassium excretion, and increases in the glomeru- 
lar filtration rates (endogenous creatinine) and in 
renal plasma flow (PAH clearance). The initially 
low concentrations of Na, Cl and HCO; in the 
urines of these patients rose to values of 130-300 
mEq/l for Na, 40-105 mEq/I for Cl (although no 
Cl was being administered) and up to 150 mEq/l 
for HCO;. The urine K concentrations tended to 
rise particularly in the post-infusion period. 


1569. Suspension stability and serological be- 
havior of papain-treated erythrocytes. 
GeorGE A. FEIGEN, IaNatius L. TRAPANI,* 
Mary Hurp* anp GERONIMO TERRES.* Dept. 
of Physiology, Stanford Univ., Stanford, Calif. 
The question concerning the nature of the 

groups on the red cell surface that participate in 

the interaction with gelatin was studied by di- 

gesting the cell surface with the proteolytic 

enzyme, papain. Type O, Rh* human erythrocytes 
were subjected to the action of papain (WALLER- 
sTEIN, New York City) at 37°C for lengths of 
time varying between 0 and 120 min. In order to 
follow the change of red cell surface groups oc- 
casioned by papain treatment the agglutination 
and complement fixation titers were determined. 

Digested cells, washed free of papain and sus- 

pended in a medium consisting of 5% U-Cop-Co 

gelatin in 0.9% NaCl, were used for sedimenta- 
tion studies. The sedimentation rate was studied 
by the method of Feigen and Campbell (Stanford 

Med. Bull. 11: 1, 1953). Short periods of digestion 

with papain resulted in a greatly accelerated sedi- 

mentation rate (4 times control) and an increase 

of the agglutination titer (from 1:16 to 1:256) 

using antihuman O, Rh* serum (rabbit). The 

complement fixation titer was also increased but 
not in proportion to the agglutinin value. No 
hemolysis was observed during the incubation 
with papain. On the basis of the present informa- 
tion we tentatively infer that with short digestion 
periods we achieve the unfolding of protein groups 
on the surface of the erythrocyte and that the 
availability of the exposed combining sites has the 
effect of increasing the antigen-antibody inter- 
action (agglutination titer) and the cell-gelatin 
combination (sedimentation rate). (Aided by a 
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contract between the Office of Naval Research 
and Stanford Univ., NR 102060.) 


1570. Effect of hormones on in vitro metab- 
olism of bull semen. FRANK X. GASSNER AND 
M. L. Hopwoon.* Endocrine Section, Colorado 
Experiment Station, Fort Collins. 

Previous work in this laboratory (Proc. Soc. 
Exper. Biol. & Med. 81: 37, 1952) has shown that 
although seminal plasma production in the cas- 
trate can be restored by administration of andro- 
gen, the qualitative and quantitative patterns of 
the chemical constituents of plasma are suffi- 
ciently altered to adversely affect the metabolic 
behavior (fructolysis, Zo.) of normal sperm trans- 
ferred to such plasma. Considering the possibil- 
ity that this antagonism is due to the presence of 
hormonal substances or their metabolites in sem- 
inal plasma, in a series of 13 experiments, the 
following compounds were tested: thyroxine, 
triiodothyronine, thyroglobulin, testosterone, 17- 
methyltestosterone, 17-methyl-nor-testosterone, 
acetoxy testosterone acetate, androsterone, an- 
drostenedione, nor-androstenedione, 17 a-hydroxy 
progesterone, androstane (3,17)-diol, pregnen- 
olone, pregnanediol and estradiol. These were 
added to freshly ejaculated bull semen in quan- 
tities ranging from .16-57 y/ml of semen. Rate of 
fructolysis, oxygen consumption, motility and 
pH were determined hourly for 6 hr. Significant 
depression of fructolysis and Zo, was seen with 
17 - methyltestosterone, 17- methyl - nor - testos- 
terone, testosterone and to a lesser degree with 
androsterone, androstenedione, nor-androstenedi- 
one, 17 a-hydroxy progesterone, pregnenolone and 
estradiol. Pregnanediol and androstane (3,17)- 
diol were ineffective in this respect. The response 
seen in testing the effect of thyroactive substances 
varied with dosage employed. <6.0 vy of thyroxine 
stimulated oxygen consumption by sperm while 
no effect or depression was noted with amounts 
up to 57 y of thyroxine. Triiodothyronine behaved 
similarly although to a less marked degree. Thy- 
roglobulin caused a marked inhibition on oxygen 
uptake by sperm and in proportion to dosage em- 
ployed, (2.5-12.5 mg/ml semen) while .5-1.0 mg 
had ne effect. (Supported in part by a PHS grant, 
RG-3721.) 


1571. Effects of ACTH and certain adrenal 
steroids on pancreatic amylase activity. R. 
E. Hatst, Rosemary D. Hawkins* anp Mar- 
GARET T. NISHIKAWARA.* Dept. of Physiology, 
Univ. of Toronto, Toronto, Canada. 

The reduction in pancreas weight and in 
pancreatic amylase activity following hypophy- 
sectomy, which was previously reported, was 
confirmed. The administration of ACTH to hypo- 
physectomized rats for a period of 4 wk. partially 
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restored the adrenal weights, pancreas weiyhts 
and amylolytic activity of the pancreas. In ini act 
rats, ACTH administration greatly incre:sed 
adrenal weights but did not increase the pancreas 
























: 
weights nor appreciably alter the pancreatic 
amylase activity. The influence of cortisone ' 
(Cortone acetate) and of desoxycorticosterone : 
trimethylacetate on the pancreatic amylase ac- 
tivity in hypophysectomized and intact rats is t 
also under investigation. a 

tl 
1572. Shivering during hypoxia. ALLAN Hen- Ci 

INGWAY AND Lucy Brrzis.* Dept. of Physiology, m 
Univ. of California Med. School, Los Angeles. e¢ 
Cats under sodium pentobarbital anesthesia  H 
were tracheotomized and permitted to breathe in & tic 
a closed circuit metabolism apparatus. The oxygen J th 
tension within the closed system was decreased ou 
from 21% to values of 4-6% in a 3-5 hr. period. & (T 
Oxygen tensions were measured by means of a & cal 
magnetic oxygen analyzer. Shivering of the cats & wil 

was controlled by the level of anesthesia with 
shivering occurring when the anesthesia level was J /57 
light and shivering being suppressed by additional in 
small quantities of anesthetic. For the higher § 
oxygen tensions of 13-20% oxygen in nitrogen the L 
shivering oxygen consumption rates were 2-4 CG 
times the non-shivering values. There was no re- Ui 
duction in the oxygen consumption rates with de- Re 
creasing oxygen tensions in the range of 20-12% bloo 
oxygen in nitrogen at approximately sea-level a 
path 


barometric pressure. When the oxygen percentages 
reached the vicinity of 13-10%, there was a fall 
of oxygen consumption rates to the non-shivering 
value, reaching this value at an oxygen percentage 
of approximately 8%. The non-shivering oxygel 
consumption rate did not decrease until the oxy- 
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gen percentage had reached values less than 6%. sae 
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1573. Residual volume of dog’s ventricle in the 
studied by means of an electrical conduc: ¥j"" 
tivity method. J. P. Hour anv J. A. Winey.’ gPthw 
Inst. for Med. Research and Dept. of Medicine,MOst | 
Univ. of Louisville School of Medicine, Louisville, ar 

And ve} 


Ky. 

A modification of the dye dilution technique 
for measuring the end-diastolic volume (DV) 
and end-systolic volume (ESV) described carlie 
has been developed, using concentrated NaC 
solution in place of the dye T-1824. Concen 
NaCl solution is injected ‘instantaneously’ i 
the ventricular cavity, and the salt concent * 
in the blood of the arch of the aorta is rec: 
continuously on a Brush ink-writing oscillo 
using a platinum electrical conductivit. 
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placed in the arch of the aorta. The stroke vi lumegy’, anc 
EDV, and ESV are calculated as described ¢ arlie % ah 
€ subj 


In control studies, the EDV appears to viry ® 
more than +15% on the average. Increase in t 
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ts blood volume may increase the EDV 100%, while 
ct hemorrhage may decrease the EDV by as much as 
ad 50%. below the control. Simultaneous determina- 
- tions using the dye dilution method and the elec- 
ite tricil conductivity method for measuring cardiac 
ae output give good agreement. If the heart rate, 
ii stroke volume, EDV and ESV remain constant 
i, during the determination then the dye concen- 
‘‘ tration-time curve plotted on semi-log paper has 
a siraight line down slope which is the result of 
the fractional’ emptying of the ventricle, and the 
EM- calculation of cardiac output in the conventional 
gy, manner by integrating the area under the dye 
s. concentration-time curve gives accurate results. 
esia [mg However, if the heart rate is irregular or the ‘frac- 
ein j@ tional’ emptying of the ventricle varies during 
‘gen 9 the determination then the calculation of cardiac 
ased {| output in the conventional manner is in error. 
‘iod. i (This error is generally not large.) A method for 
of a @ calculating cardiac output eliminating this error 
cats [§ will be described. 
with 
1 was fg 274. Collateral circulation as observed dur- 
‘onal ing acute obstruction of thoracic aorta. 
igher StevEN M. Horvatu, Entp ALLBAUGH* AND 
n the Lyte Hamriiton.* Dept. of Physiology and 
> 4 Cardiovascular Lab., College of Medicine, State 
nO Te. Univ. of Iowa, Iowa City. i 
th de- Recent studies of the estimated splanchnic 
12% blood flow during obstruction of the thoracic 
level jy °orta suggested that there must be collateral 
rtages fg P’thways from the thoracic to the abdominal 
a fall g°orta. Studies were made of the speed of distri- 
vering ution of iodinated I'*! albumin injected above 
entage the obstruction into the lower circulation. This 
oxygen fa "acer substance was detected in hepatic venous 
‘OXY: blood within one minute after injection. The 
an 6%- volume of blood exchange was such that equal 
distribution of iodinated I'*! albumin was observed 
atricle inthe aorta above the obstruction and the hepatic 
nduc-(g'2 within 5 min. Visualization of the collateral 
TMpy.’ pathways was accomplished by injection of dio- 
edicine, jae st and by making vinyl casts. The primary 
nisville bthways appeared to be through the intercostal 
tid vertebral arteries. 
chniquil 
(SDV) 3. Shivering in young adult males. STEVEN 
1 carlieqg M. Horvarn, Geravp B. Spurr* anp Bruce 
d Nat K. Hurr.* Dept. of Physiology and Cardiovas- 
oni rate! cular Lab., College of Medicine, State Univ. of 
sly? int Towa, Towa City. 
nt -atio Ninety-eight nude young adult males were ex- 
rec orded sed fo an environment of —5°C. Skin and rectal 
ilo -raphag™pe'atures were measured while the subjects 
vitv celgeere in an ambient temperature of 25°C., R.H. 
s volume %, and continued during the cold exposure and 
dc arliey Ubs-quent period in the control environment. 
. vary ig" Subjects remained in the cold until definite 


ase in t 





ivering had occurred. The pilomotor response 
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appeared in 68% of the subjects after 5.2 minutes 
of exposure. The first visible signs of shivering, 
usually mild activity involving the pectoral mus- 
cles, appeared in 12.0 min. S.D. 10.5. Positive 
shivering involving more than one group of mus- 
cles was observed 18.2 min. (S8.D. 11.1) after en- 
tering the —5°C. environment. There was con- 
siderable variation in this response time, the 
range being from 6.3 to 69.3 min. The mean rectal 
temperature had increased 0.3° from the control 
value of 37.3°C. Mean skin temperature had 
dropped from 33.1° to 24.0°C. at the point when 
shivering occurred. The alterations in the tem- 
perature of the rectum and various skin areas will 
be discussed. 


1576. Progressive changes in tissue respira- 
tion during stress. R. L. Jasper, M. E. Denr- 
SON AND W. A. HiesTAND (introduced by A. A. 
HE.LiLBAUM). Dept. of Biological Sciences, Purdue 
Univ., Lafayette, Ind. 

An investigation was undertaken to determine 
and compare the effects of environmental agents 
upon tissue respiration as measured by oxygen 
uptake. The stressors used were cold (2 + 2°C) 
and heat (88 + 1°C). Two different strains of 
mice were used in this investigation; however, 
no strain differences could be detected. Tissue 
respiration of the organs from cold- and heat- 
exposed animals follow similar patterns except 
for the initial and terminal phases of the experi- 
ment. The data indicate there is some adjustment 
or possibly adaptation to these two stressing 
agents. These changes in metabolism involve 
some of the same mechanisms in their adjustment 
to stress. It is very probable that this is true of 
the adrenal cortex and the thyroid glands. How- 
ever, it has been shown that during cold stress 
the thyroid output is increased whereas during 
heat stress its activity is decreased. In adjusting 
to cold and heat stress the following sequence of 
activity is noted: the nervous system, the cir- 
culatory system, the pituitary-adrenal system, 
and finally the thyroid gland. 


1577. Orientation of helical collagen fibers 
in sarcolemma. Harotp Lamport. Lab. of 
Physiology, Yale Univ. School of Medicine, New 
Haven, Conn. 

The electron microscope reportedly shows that 
the sarcolemma includes parallel bundles of heli- 
cally aligned collagen fibers overlying each other. 
One layer spirals like a righthand screw, the other 
in the opposite direction. Since contraction does 
not change fiber volume, the product of fiber 
length and cross-section remains invariant. The 
sarcolemma must be elastic, stretching in cir- 
cumference as it shrinks in length. These premises 
permit us to determine mathematically how the 





486 


degree of stretch or shrink in the sarcolemma 
varies in different directions at an angle ¢ with 
the axis of the fiber as it changes in length. The 
isometric direction, for small changes in muscle 
fiber length, is ¢ + 55° and 125°. Draper and 
Hodge (1949) found the helical collagen fibers to 
be organized with ¢ about 45° and 135°. If rela- 
tively inelastic collagen bundles are incorporated 
in an elastic cylindrical sheath, they would need 
to lie in helices disposed fairly close to the iso- 
metric directions. When fibers in the isometric 
orientation on the sarcolemma are studied to de- 
termine their changes in length and direction as 
the muscle fiber changes relatively in length (100% 
at start), one finds that a shift in muscle length 
from 50% to 200% entails a corresponding change 
in the helical fibers from only 119% to 129% of 
their isometric (100%) length, while ¢ shifts 
widely from 76° to 26°. Inelastic fibers in the iso- 
metric directions clearly permit considerable 
axial elasticity while participating in the trans- 
mission of tension from myopiasm to tendon. 


1578. Field functions of a forced ventricular 
extra-systole. Lours H. Nanum, ALEXANDER 
Mavuro* AND SHERWIN NuLAND.* Lab. of Physi- 
ology, Yale Univ. School of Medicine, New Haven, 
Conn. 

Field functions were established on the surface 
of the dog for every 10 msec. during the QRS of 
ectopic beats produced by bipolar stimulation 
of the right and left ventricles and the supra- 
septal surface. Each distribution was symmetrical 
and consisted of a negative and positive region. 
The maximum negative region occupied the chest 
directly over the stimulating electrodes, while 
the maximum positive region was found on the 
opposite side of the chest over the other ventricle. 
The negative half of the function consisted of 
smooth, regular lines, while in the positive por- 
tion the lines though usually smooth and regular, 
tended at times to become irregular especially 
towards the end of the QRS. A most striking char- 
acteristic of all the distributions was their sta- 
tionary nature. However, the potential values 
waxed and waned. No rotation or significant mo- 
tion of the function was encountered. Comparison 
of these distributions with those obtained during 
various moments in the QRS complex of the nor- 
mal heart beat showed striking differences for in 
the normal the lines were irregular, the distribu- 
tions asymmetrical and rotation of the fields was 
the rule. It is clear that although the impulse 
initiated by the electric shock travelled over the 
whole heart, nevertheless the field functions were 
stationary at every moment during the spread of 
excitation and did not reveal this spread. The 
nature of the distribution obtained again serves 
to emphasize the need for a careful and critical 
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attitude towards the formulation of theories 
designed to account for the total field arising from 
the individual contributing elements of the myo- 
cardium from moment to moment throughout the 
cardiac cycle. 


1579. Acceleration of the heart by KCI, intra. 
peritoneally injected, in the dog. SHEPPARD 
M. Wacker. Univ. of Louisville School of Medi- 
cine, Louisville, Ky. 

Male mongrel dogs were anesthetized with 275 
mg/kg of sodium barbital and prepared for re- 
cording the respiration, blood pressure, and ECG. 
A single dose (usually 600 mg/kg) of 2% KCl 
solution was injected intraperitoneally in 7 ani- 
mals. The average survival time after KCl in- 
jection was 2 hr. and 25 min. The sinus rate was 
accelerated in 4 out of 7 experiments. Ectopic 
beats occurred in 5 cases. In all cases A-V block 
was followed by alternate slow and rapid ventricu- 
lar beats. The rapid ventricular rate exceeded the 
initial sinus rate. For the 7 experiments the aver- 
age sinus rate before KCl injection was 159/min. 
For the 7 experiments the average of the rapid 
ventricular rate after KCl injection was 197/min. 


toward the end of each experiment, only 2 experi- 
ments terminated in cardiac arrest. The other 5 
terminated in ventricular fibrillation. Previous 
reports in the literature have shown that intra- 
venous injection of KCl usually produces slowing 
of the sinus pacemaker and of the ventricular rate. 
The present report shows that intraperitoneal in- 
jection of KCl usually produces acceleration of 
the sinus pacemaker and of the ventricular rate. 


1580. Respiratory heat loss in cold. Pav! 
Wess (introduced by J. W. Herm). Aero Mel. 
Laboratory, Wright-Patterson AFB, Ohio. 

A heavily clothed man in cold loses relatively 
heat from his body surface and proportionately 
large amounts in respiration. To assess heat los 
from the respiratory tract, measurements wer 
made of the temperature and water vapor conten 
in expired air with subjects standing in cold ait 
Special instruments were developed for recordit 
the rapid changes in temperature and humidit 
during a single breath. A particularly sma!! the 
mocouple measured temperatures in the 4 
stream, while humidity records were obtain¢ 
with a new instrument called a dielectric hygrom 
eter. Expired air temperature at the outlet 
the nose was found to decrease in direct )rop0 
tion to decreasing temperature of the «mbiel 


creasing enthalpy of expired air represents a © 
siderable and useful conservation of heat. whi! 
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Heat loss calculations were made: assuming a 
standard ventilation rate of 600 l/min. A man in 
(°C air loses 14 Cal/hr. through the respiratory 
tract, in —20°C air 15 Cal/hr. and in —40°C air 
17 Cal/hr. These values are 50 to 60% smaller 
than heat loss estimates based on the assumption 
that expired air is always saturated and at 37°C. 
(Supported by Contract AF 18(600)-355 from 
Arctic Aeromed. Lab., Ladd AFB, Alaska.) 
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1381. Peptide bond synthesis by aminolysis of 
cyclic thiolesters. REINHOLD BENESCH AND 
Ruta E. Benescu.* Dept. of Biochemistry, 
State Univ. of Iowa, Iowa City. 

Homocysteine thiolactone was found to be a 
convenient starting material for the preparation 
of homocysteine peptides, including analogs of 
glutathione. Opening of the ring can occur either 
by hydrolysis or by aminolysis as shown by Du 
Vigneaud et al. (Du Vigneaud, V., Patterson, W. 
I.and Hunt, M., J. Biol. Chem., 126, 217, 1938). 


these two reactions, since kinetic studies revealed 
that while the rate of hydrolysis has a normal tem- 
perature coefficient, that of the aminolysis is 
very small. Hydrolytic opening of the ring can 
therefore be suppressed very effectively by lower- 
ing the temperature without significantly affect- 
ng the rate of aminolysis. Interaction of N-sub- 
stituted homocysteine thiolactones with buffered 
lutions of glycine and glycyl-glycine at 0°C for 
welve hours thus leads to almost quantitative 
onversion to the corresponding peptides. These 
ere isolated via the mercury mercaptides. They 
ere characterized as the S-phenylmercury deriv- 
tives. Analysis of these derivatives for mercury 
td nitrogen gave theoretical results for S-pheny]- 
hercury - N - benzoyl - homocysteinyl-glycine and 
@ -phenyl - mercury - N - benzoyl - homocysteiny]- 
lyeyl-glyeine. The formation of a peptide bond 
ith the concomitant liberation of a sulfhydryl 
oup under exceptionally mild conditions of 
tmperature and pH suggests the use of this re- 
tion for the introduction of homocysteine resi- 


ts and therefore sulfhydryl groups into pro- 
ing, 


2. Absorption and metabolic effects of 
dihydrocholesterol and ‘beta sitosterol. R. 
Gordon GouLp, L. Virainta Lotz* aNp EpItH 
M. Litny.* Univ. of California, Los Alamos 
Scieniific Lab., Los Alamos, N. M. 

Both dihydrocholesterol. (DHC), and beta 
sterol are known to prevent hypercholestero- 
ulaand atherosclerosis when fed at several times 
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as high a level as cholesterol to several species. 
Both have long been considered to be unabsorb- 
able; recent studies with the tracer method have 
shown that absorption definitely occurs although 
it is less complete than with cholesterol (Gouxp, 
R. G. Circulation 10: 589, 1954). The metabolic 
effects of these sterols are, therefore, not neces- 
sarily limited to their interference with the ab- 
sorption of cholesterol from the intestine. Rats 
fed a 1 or 2% DHC diet for 5 days showed liver 
and plasma cholesterol levels lower by about 
25% than controls, as determined by standard 
colorimetric methods. In each of the experiments 
completed, no overlapping of individual control 
and experimental values was observed. Prelim- 
inary results on the total sterol content of liver, 
(determined by weighing the sterol digitonide pre- 
cipitates), indicate higher values in the DHC 
animals, thus suggesting partial replacement of 
liver cholesterol by dihydrocholesterol. The rate 
of hepatic cholesterol synthesis, determined by 
the incorporation of acetate-C!', appeared to be 
decreased slightly. These effects may well be 
transient, since an 11-day experiment gave much 
smaller differences and it is known that prolonged 
feeding of DHC does not produce high sterol 
levels. Similar experiments with beta sitosterol 
did not show any effects on liver sterol level, as 
determined colorimetrically, or on the rate of 
hepatic cholesterol synthesis. 


1583. Spectrophotometric study of normal 
and abnormal hemoglobin-alkyl isocyanide 
complexes. Makio Murayama (introduced by 
CarL C. NIEMANN). Gates and Crellin Labs. 
of Chemistry, California Inst. of Technoloyy, 
Pasadena. 

Previously from this laboratory St. George and 
Pauling (Science 114: 629, 1951) reported on the 
combining power of hemoglobin for alkyl iso- 
cyanides, and on the nature of the heme-heme 
interaction in hemoglobin. A simple method has 
been developed for making such an investigation, 
using an automatic recording spectrophotometer. 
About 0.15% hemoglobin solution is used in an 
absorption cuvette (3.0 ml capacity) to which 
microliter quantities of alkyl isocyanide (ethyl 
isocyanide, isopropyl! isocyanide or tertiary butyl 
isocyanide) are added directly using an ultramicro 
burette. Following each increment of isocyanide, 
the absorption spectrum is recorded over the 
necessary wave length range. It was found con- 
venient to superimpose successive absorption 
spectra. The data obtained so far show no signifi- 
cant differences in the combining power of normal 
and thalassemia major hemoglobin for the alkyl 
isocyanides employed. 
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1584. Bioassay of pyrimidinedione diuretics 
in patients with congestive failure. AARON 
Ganz,* Hirosui Fusrmori,* Leon WarsHaw,* 
Harotp OrTto,* THEODORE GREINER AND 
Harry Gop. Dept. of Pharmacology, Cornell 
Univ. Med. College; Cardiovascular Research 
Unit, Beth Israel Hosp. and Cardiology Service, 
Hosp. for Joint Diseases, New York City. 

As part of a program in the bioassay of diuretic 
agents in patients with congestive failure, some 
of the results of which have previously been re- 
ported, we have had an opportunity to compare 
4 pyrimidinediones intended for oral administra- 
tion. The study was carried out in a group of am- 
bulant patients with congestive failure in attend- 
ance at the cardiac clinics. The essence of the 
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method was to determine the diuretic effect by 
the body weight loss 24 hr. after the dose. The 
doses and preparations were arranged in random 
fashion and given with the double-blind ‘ech- 
nique. Two dose-response curves were obtained for 
each preparation and all comparisons of potency 
were made in terms of Mereuhydrin by intra- 
muscular injection in the same group of patients, 
Error was tested by standard statistical meth- 
ods. Because gastrointestinal symptoms provide 
an obstacle to large doses of oral diuretics, a 
ratio was obtained relating diuretic potency to 
incidence of gastrointestinal effects as an expres. 
sion of therapeutic utility. By these means it was 
found possible to distinguish the 4 compounds, 
the most potent yielding for 1 gm orally a 
diuretic effect equivalent to 0.77 cc of intramus- 
cular Mercuhydrin. This dose produced a fairly 
high incidence of gastrointestinal symptoms but 
an index of ‘therapeutic utility’ that was quite 
favorable in comparison with other materials. 
Enteric coating of the tablet considerably re 
duced the diuretic potency. 





